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Foreword 



The safe transportation of school pupils to and from school -and schooHelated activities is 
a serious responsiMHty that is shared by regulatory and law^nforcement agencies^ school 
personnel.rniotorists;- the pupils^ themselves, and anyone who fumishes transportation for 
school piipils^ An essential part of meeting4his responsibility is making sure that vehicles 
, Ljsed for transporting pupils are regularly and carefully inspected and niaintained. ; . 

Tills pu^ricatiori^ /joo/ Bus and School Pupil Activity Bus^ Inspect ioH af^ Maintenance. 
CwWe,Jdeals wjth suggested maintenance standards that apply . to vehicles used for pupil 
transportation ill Califbmia. ' - ; / 

; We are confident that conscientious applipation of the information in this guide will result 
in'transpdrtation systems that are efficient^ ecdnomicalf adequate ^to the needs of th& ' 
community, and above all-^lsafe. ^ ^ / ^ * ' 





I CoTHmissioner ^^^^^^i^High v Patrol 



Superintendeht of Public Instmction 




Preface ' 

^ The large number of pupils being transported to knd .frQnj school and school-related 
activities daily in California requires a safety prq^am thaticdnforrns with state regulation 
and control, Tliis guide, has been developed to:ajsist^Jfe^ mMy dedicated men and women 
who have the responsibility for inspecting and maintalnipj sclhool buses and school pupil 
activity buses in all parts of the state. ; 

The guide covers air of the safety-related systems iliat arte to to most buses, 

regardless of their make. Its purpose is to provide informaUqp and examples that will help 
bus maintenance personnel and drivers gain a bettel' uMprstanding of the importance of 
regular inspectiqrt and maintenance in the interest of gjreateri safety. The need for such a 
manual is clear— experience has shown that many road, failures and accidents involving 
school buses and school pupil activity buses can be attri:byted;at least in to a failure of 
either vehicle inspectiohs or maintenance of the systerns ccSvered in this guide. 

Tliis publication was prepared under the direction ofJF^etf;iW. So wash, Field fty resent a- 
tive in the Bureau/ of Management Services, in coopef^Moii with the California Highway; 
Patrol, Commercial Vehicle Section. Consultant services^ ^re^provided by William C. Spinks, 
President of the Taylor Bup Company , Anaheim, Calif orma, : ; : / " 

WILLIAM D. WHITENECK [ . ' JACQtJE T ROSS 

Deputy Superumndent ^ . . I ^ . , . Associate Supemtmdent and Chief, 

for Admimstration r ^ :^ ^ . mmanofAdmjnisimitveSemces 

^JOHN E, LAW ^ ^ ^ : ^ JACK LIEBERMANN 

Commander. Commercigl Vafucte Section . Chief Bureau of 

Califbmia Highway Patrol ' V Management Services 
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Ghapter I V / ' . 

IntrQduction 

' Legal Basis and purpose of This Guide 

School Bus Iiispection (Vehicle Code 2807) ^ ^ 

(a) The Galifomia Highway Patrol shdl inspect 
-every school bus at least once each school year to 
ascertain whether its construction, design^ equip- 
mentr^nd color comply with all provisions of law. 

(b) Nd^person shall drive any school bus unless 
there is displayed therein a certificate issued by the 
Califoniia Hi^way Patrol stating that on a certain 

, datd, v^hich shall be within 13 moiiths of the date 
of operation, ^an authorized employee of the 
Califoniia Highway Patrol inspected the bus and 
fouiid that on. the date of inspection the bus. 
cotiiplied with the applicable provisions of state 
lavv relating to construction, design, equipmenU 
and color. The ConimJssioner of the CaHfornla 
Hi^iway Patrol shall provide by rtileor regulation 
for the issuance and display ^of distinctive inspec-^ 
tioii certificates/ \^ \ - ; 

Inspection of Other Wotor Vehicles Transporting " 

Pupill: Display of Inspection Certificates 

(Vdiide Coda 280X1) \ ^ . 

(a) The Department of the CaHfornia HighWay 
Patrol shall inspect and certify every vehicle 
specified under subdivisions (d) or (e) of Veiiiclr 
Code Section 545 which is occupied ^ asiie froni 
the driver, exclusively by school pupils or exclu- 
sively by school pupils and persons acrampanying 
them for supervisory purposes, Jo-which the use by, 
the general public is prohibited by the carrier, 
under a . contract a; agreemeut with the school and^ 
which is being operated to transport pupils to and 
from a public or private school activity, at leagi 
once each year to asdertain whether its condition ' 
■ complies with all provisions of tlie la%^:^; 1^ 



^applicable proyisions of the state law. The Com- 
missioner of the California Hi^way htrorshall 
provide by ruJe orVegulatimi fbr the Issuance and 
display of distmctive inspection certiflc^tes, - . 

^eventiveMaihtenancelnipections ^ 

(Vehicle Code 2807.2) ^ . ^ . . ^ ; . ^ 

Tlie Department of ^ the California HigWway 
Patrol, .by regulation, shall provide for a preventive ^ 
inain^nance ■inspection guide for weekly Use by 
operators of motor vehicles specified in- Vehicle 
Code .^sectiop 2801 and 280% T The regulations 
shall provide that such record of inspection shall be 
signed byjhe persons making, such inspections and * 
the record of such inspections shall be retMned on 
file by the opeMtor for review and inspection by 
the' Departrnent of the-Californfa Highv#y PatroL 

nUs guide has been prepared tojhelp^IIHphool . 
bus and schoor Rupil activi^ bus operators set up 
an inspection and preventive .maintqnqince program ^ 
that will meet the need to conform with the^bcfve 
Vehicle Code sections, . /^'^ ^ ' " ^ ^ 

Tills guide goes'' far beyond: the sqope^tjf the laws r 
jHid r.egulations governing inspection and rnainteT 
hance'^^Togftms. t^s intent is riot only to explain - 
^.coiUbrmance^with the^aboye VehicleCode sectipns ^ 
' but ^alsp to help operators who do^not havq. a sound 
overall preventive maintenanee prograin. \ \ . ' 
' This is' an example of on^ ^greventive ^A^^ 
nanie .program 'that I IT, used should place an ^ 
opeTator into an 4^. W^©^ bating is^ufed by thr^ 
: D^artment'bf tlie Cditornitf Higliwdy^atroL This 
is not^to say thaf tliisjSi^he| only acdep^t pro- 
graoL Many other^progfa%iised by bperators in 
. -the state are'good hmo programs, .j V 

. Tills guide could be ua^is^ training aid % bus 
d rivers;, ;niechanies, ^ sen^ice^ "p^rsonnc^, driver 
^fctrainefs, ^ntl^, supervisory ^ersanriel; Tliis giiiae • 



(b) No person" shall drive any motor ^vghicle'^ ceiitains some ixamples 5f m^uitenanae reoords 



.that cdu^ l^tuseiby school^iStricts for coqlpilirig, 
^ ekpense inWrrtiatidn tiiat would be o^ valiie when^ 



specified in subdivision (2) unless there js di^layed 
therein a certificate isVUed^by the^Cepaitfnf;^ o|.^ 
the California Higliway Patroh-atating,that''^fi a^ 
certain date; wlifch shall be within .IB^ontlm of 
the date of 0|^ation, an authorized'eniployee. of 

the Departmefcf the California Higiwa>^ Patrol . ws^ o\ in^n^^u^us, ly^e^, ^ia^^, u.iu ^i^^h-^ 
inspected sudi motor vehicle and fouircT that on;^ . , ar? .used to tran#ort pujpils, Hpwever,^ most^ot tlie 
^ ^~ — - ' - ^ - - ^ " bufes now^an service ^re quft^ similar with rega#i 



. thS^nnuaVTransBOrtatioiv ia ftled (J-MU. 

'iriftprtance^of BilEWpectioivajid Maintenance 

of m^^s^akes:^ types/ s^ slippes 



the date 'of inspection the bus coniplicd with the 



5. 
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'to iJX^&e^tjaji %g >ti^nt^hajic^. Cc>iViponents may 
^ %jy. but^^^b V^Wcje tlWsAm^ Mic systems 
; that pfef fy^fh t}^^ — 
' ^ k k c^rnrt^^^iec^ of ^auipWit in which 

tH^tJsWg^ ^^ p^A ^^oibWned to make up a 
it^at r^^Ay a^^^biys ^nd syst^m^/yl of which 
mtWt x^u^^K 't<7|^Jh#^ mm^ily ^if ^us is to 
p^^vidle^ r^liglh]^^ ^c^hOm^B^ traiisporta- 
tloti^ Comci ipkp^Hhh wd tn^htemn^& m there- 

d^lW^mi, i^J\rQ>iJ^wUt Us Seryige^life, ijhd until it is 
r^tir^4.. 4 r^^^ Msp^uld c^f^fuUy qhecked out 
tefq^# it b pU^^diin s^ryic^, fWiH tjien orl, daily 
lJ>|^ectia^ m^t be made, 

fC)itc?we^d by MmdichM. mri^r inspections of 5// 
, /'^y^WtfiS; m ttM piide, to ensure that 

' the bu^ v^UI fy^i^^tfe^X mmy and ^Ffi^ieritly at all 

. t^^BhUh^m to 

th^ 4f kO i0%pe^twn - 'AM maintenin:ce 

V\&y JhU^t sufficienUv skWed and 
aCj^qUWly ^duit7b?tf to foibw ijispeclifaji and^ 
, inairtt^haji^^ pia^ ihn U ^vmx^uHQ 'Slid thorough. 

A ^kf^t^A m^pkOihn and mjljit^tiance progiam ' 
/ inclu4^s tt^^ K^e^i|ia,^f r^coftds that \v1ll provide'a 



liistory for each vehicle. Orderly records enable the 
operator to keep track of vehicle mileage, running 
time, and maintenance costs; and such recofds 
' indicate to maintananc^iperspnnel what has been 
done to the vehicle, when it was done, and what 
must be done next. Also, such records are required 
to .be retained on file for review and inspection by 
the California Highway Patrol (Tlie important part 
that CHP motor carrier inspectors play in- the 
school bus and school pupil activity bus inspeetion 
and maintenance program will be explained in 
Chapter IV of this guide.) 

J, Suggested fornns that operators may use in 
^ developing an inspection and maintenance program ^ 
are included througliout tliis guide. Tlie forms may 
copied and used as js, or they may be modified 
to fit any special r©quirements of the operator's 
program. Obviously, no single set of procedures 
like the one. presented here will exactly fit every 
^Yehicle in every program in the state. Operators 
will have to tailpr. their procedures to fit their own ^ 
equipnient, " . , ' ^ 

One of the\main considerations in reachirig any 
degree of uniformityHs consistency with regard to 
recordkeeping ahd forms. For this reason, oper- 
ators who are developing or modifying forms may 
^ want ^ to .consider the forniiits suggested in this 
guide. ^ " > ' - ^ / / 
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Chapter II ■ :\ * 

Daily and Weekly Bus 

- . Inspectiohs, Cliecklist, and Repcirts 

4 pally Inspection by Driver / ^ 

^ Each schoQl bus and school pupil activity bus 
. being used to transport Pupils shair be inspected 
daily by; the driver to ascertain that it . is in safe 

* cpndition and equipped as required by all provi- 
sions 6f law and tlm{ all eciuipirieiit is in good' 
forking o/der. No pupil shall be transported iri the 
bus until any defects discovered have.- been .cor- 
rected. 

diecklist " ^ 

Tlie use of a checklist of each iteni "to be 
inspected during a daily bus pi^etrip inspisction has 
been Ibund to be very , helpful/ Maiiy operators 
have found such a checklist of valueAvlien training 
new drivers. Such a ehefikUst effects time savinp 
and becomes a step-by-step velficIe<.rUispectioh" 
prQcedurfe . A chegyist has also beeii fouiif of value 
^ in 9"ading* drivers on performance of tlierr daily 
inspection procedure during inservice training 
programs. ^ - ■ ^ ■ ' 

A sample checklist has bet^i^ developed for this 

* purpose for consideration. (Sse Fig. U-^I in many 
. cases it could be used ''as . is''; or it could be; 

mbdified to fit tlie needs of a particular type of 
^ ^ bus. It is, suggested that when a clieckNst, suclf as 
the example, is develDpqd that it be designed to 
^ prevent lost motidn during the checkciiit proce= 
dure. With this iji mincl, tlie' inspector should 
inspect all items in the order in which they appear 
on the checklist with a starting and endbg point. 
This way he or she has tl^e assurance' that notliing 
has been overlooked, 

Repofting Defects 

When the driver discovers a deftct or a mal- 
function during an inspectiorn, during or after a 
run^^rmt any other time, he or sh^ shall innkc a 
written Igeport of the defect or malfunction to the 
employer. 

Vehicle Condition Report by Driver (Titla 1-^-12151) 
andl234e) 

Each bus carrier shall require drivers to 
report on vehicle condition, and every driver shall 

' ■ ■ 3 
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Inspections • 

write sudi ^report at the completion of his or her 
day's Work or tour of duty^Whether discovered by . 
or 'repQrted to tji| driver, all vehicle defects^and 
deficien cies -llkery/ift safe operation or cause . 
rtiechanical breakdbwm of ^ the vehicle shall be' 
listed; and a negative report ^hall indicate that no 
such conditions are present. 'Reports shall be 
carefully examined, defects shall be checked and 
* correctedj and operators shall retain reports for at 
least one mDntl^^'^ ■ . > " ^ 

Any vehicle that die owjier or driver knows. to 
be unsafe or not equipped in the manner required . 
bylaw may not bemused, to transport pupils. until: 

1. The vehicle Jias been exanifned and\re- - 
paired oi^'equipped as required by jaw. . 

f 2. A coinpetent mechanic has certified that 
the vehicle is safe and is equipped, in 
cpriipliance with the law, (Title 12-12 15b^ 
[ and 1234e) 

To comply with Title 134215b and -12346, 
several: triethods afe used. One thing that must be 
^;^kept in mind when developing any forms to use for / 
this purpose is that the driver-must conduct a daily 
vehicle checkout. Also a line of communication 
^ must be maintained between the' operator and the 
driver, comrnunication that reflects completion of 
an action p^nd the ^reporting of all-defects. 

The following are suggestiqns on how this niay . 
be accoiTiplished: , ^ . 

L Use tHe example form by having the clriver 
^ mark feach appropriate box on nhe right 
side of the page^ and by having him or her 
sign the form and turn it in to the^operatbr 
ejt^iday, <See Fig. 'IMO ' . ' " ' 

2. Use the following example (Fig, IK2). , . = 

tTliese are only two 'examples of fonns that . 
?;ould be usecL Whenever a new '^forni is being 
develqpecl or whenever assi§,tance is neejd^d, check 
with uie. Department of tire California Highway 
-Patrol Motor Can^ier Oparations^|peciBlist (MCOS). . 

Weekly Ijispectioil (Title 1 3^1 232b luitf I234f) 

In addition to the driw^s daily vehicle inspec=^ 
tion jmd written report, a weekly vehicle inspec- 
tion and maintenance ds required by the operator. 



WEEia^Y CONDITION REPORT FOR SCHOOL BUSES 
AND SCHOOL PUPIL ACTI VITV BUSES (SPABS) 



Bus No.= 



.(VclijcUllceiise^nijitib^r or other positive ideiitificatiOD) 



Make and modaL 



Employer^ 



Perfornf the checks in the orderandicated, Mark each Hm b the box at the right (rnark ^'^^ if the item is 
0,IC.V"><" if the iteA requires repair or mainteiiance; '^D'' if the i%ni does riqt apply to this vehicle). After 
.making all the required checks, enter the date of the irispectirfff arid agii your name, MsOjnoteJn the. 
^ appropriate blank at the Bottorn of the page when the m%i servg% will be due for this vehicle. 

Day perforriiad (circle): Monday 



L Water and oil laveli ^ 



2. B€lt#, radiator hoiai 



3. Start engini; check oil priiiure 



to hand throttk (800 to 1,000 rpm) 




Sunday . 



^ A^mhiater and voltmetef (proper rgadings) 

5, Air/yacuum gages (adaquat&juUdup)L 

6. Fuel gage L __ J^' 



2^ 

8. 



Recheck throttle^ettihg (800 to IMO^ 
Turn on all outside lighn (hBgdltghis 
beum, directioml signals to leftl 



25. Headliiht high -beam indicator gt 
left dirtctional signal indicator 



Check items 26 through SSfro 



26- Front top runningji^ts 



27 . Front red crpssover I 



^ts 



28, Froill **SchQol Bus" si^ 



29 Headiights (high beam) 



30. Fog lamps 



31 , Laft front diractionai Ught 



32, Lait mirror sacuremeni 



^3, Left front clearance hght 



34, Laft side directional light 



35, Laft front tire, wheeK lug nuts 



36/ Left side body pan els, raflie tors 



37, l^ft center cleafanca lights 



38. Laft side emergency door or exit 



39, Left fear tirii, wheels, lug nuts, axle flang _ 



40* Left rear clearance light 



41 , Rear top running lights 




a niafg^nQ y doof or eKit 
Lift rear diiectionariigl\t 

55iiKtiTrird 

Rgggatora_ 

^'StQp When feed Llghti Flash* 
^g^t raaf claiOTce Ijiht 

m 



61, 
63. 



ckjtm^ 6 ] f]mugh ^_^^m oi ^iifde the\>us7 

Ri^Ujldg ^gctional ji#it 
It r gar j if^ ctional_U|ht_ 

n^mmry ki hperate the bu^, Befbre operating 
the bus, p^rr^rni thm reqiii^ea t-o dmck 
ft^ms g5 ihi^oi4ih 75 fbmJce mfe fy cJiepkh - 

" ^iH$-^^?jig!-j^-- - ^ — - - - ■ - 



69: 
70 

TT 
"73 

74 
7 

7 



Pre^uraloSs v/biafe applied (nctovefSgsi 

Lo^ prgjsuire vvagning devicgi 
"Ejierggflcy stopping lyitem 

Aif bmKe~acijustrrierit^ 
""PafRinJTOtelSf" 




CapacityyCHF inspect ionca id 
-Tv^OiMiy~radic (proper operatioii) 



"mS^'^TWOBRAKE fESTsTOeS 01FORE 
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DEFECT REPORT , 



Bus No. I^IO 



Defects: 



5, 
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5. 
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Mechanic's signature^ — . 




a' 



Date; 



Date^ 
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Fig. II 2, Sample defect report form 



TTiis inspection and maintenance may be con- 
ducted by preventive maintenance personnel or a 
school bus driver qualified to perform preventive 
maintenance and shall include, but not be limited 
to, the following: 

1, Maintain all veliiole fluid levels in accor- 
dance with the maHLifacturer's recommen- 

' dations./ 

, 2. Check all guages, buzzers, and indicators to 
determine whether they ara working. 

3, Test-'horns, 

4. Check driver's seat and belts for wear and; 
securemeht. ' ' 



5. Determine that all doors, door emergency 
releases, and windows are in operating 
condition, 

6. Check the securerpent of all seats, hand- 
rails, and modesty panels, 

7. Check all interior and exterior lighting 
systems, 

.8, Determine that all heating, cooling, and 
ventilation systems are working. 

9. Check all glass and niirrors for cracks and 
cleanliness, 

10. Determine that windshield wipers and 
washers are working. 
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= , 11 . Deterniine whether 'emergency equipment, 
, as'requirted, is maihtained ^and is in oper- 
atini coiiclition, 
' 12. Check all tires and ntits; 
.13. Perforin the folio sviiig brake safety check: 

' ^ a. Clieck-air^ cbrnpressor goyernor cut-in 
/ ' an dciit<3Ut pressures, ■ " -t- 

b. Check static pressCire for air loss, 

c. test the apphed brake pressure loss, 
d/' Test Ifiw air pressure warning devioes, 
e. Test emergeney stopping system. 

-, ' f • T^^' parking brake, 

g. . Test anti-skid device. 

h. Clieck hydraulic brake system to deter- 

; min^'ithat the vacuum guage reads not . 

* {-Jess^tMfe 15 incites. 
^ i, test low vacuuaii warning device lystern, 
j. Ciicck brake pedhhfor brake adjustment.. 

Inspection on Other Than a Weekly Basis (Title 13 1232c) 

A preventive maintenance inspection by the 
bus op|^rator is to bo^conducted evfery 2,000 miles, 
or 30 Working days, whichever occurs first, or in 
accordance |^ith the manufacturer's reconimendetl 
maintenance%chedulc if such^chedule specifies less 
than 2,000 miles and 30 ■ working days. This 
insgection ^hall include, but not be limited to, 
■ chewing the/ollowing: 

L Brake adjustment 

2, HydrauHc brgke fluid leaks ' . 

3. AJl tank rnounting brackets 
4/ All belts and hoses for wear 

It is suggested that someone, other than the 
drivef, who has a niechanical background inspect 
the vehicle once each week for mechanical defi- 
ciencies. This "prQce dure M^ould build in a check 
and. balartce system to find or inspect items that a 
driver may not^find durini a daily bus checkout, 
' However, the weekly in-depth inspection may be 
performed by a driver or by any other person 
designate4by the operator who has been trained to 
do this inspection. ' 

For training purposds, an operator may con= 
sider the form in FigJI-L 

As indicated on the cjiecklist, each item is 
numbered. On the following pages, by numbers 
corresponding with those on the form, is an 
eKplanation of how to look and what to look for. 
This is only a suggested method used by some 
operators as a teaching device, so the method may 
have to be altered to fit a particular vehicle. A 
checklist method of inspection has been proven to 
be the best method for contlucting any inspection 
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to prevent itenis from being overlooked. The four 
items mentioned above that are due for inspection 
every 2^000 miles, or 30 working days, could be 
added to the weekly inspection. If they are 
inspected during the weekly inspection, that would 
rnore than meet the inspection/requirenient of 
^ =2,000 miles or 30 working days. - 

^ Piecklist Items=What to Loofe for 

. 1, Water and oil levels, A^ check of the w€ter and 
oi! levels involves checking the radiator and the 
engine crankcase to ensure that the nuid levels 
reconirnended by the mai^ufacturer are being 
^ maintained. * 
2, Belts and radiator hoses. In most cases, belts 
are located so that , they can be seen and 
checked easily. This is true of belts on both the 
engines of conventional buses (in which the 
, engine is located in the front of the vehicle) 
and of belts on the engines of pusher-type 
transit buses (in which the engine is located at 
the rear, of the vehicle). The belts on the 
engines of .midship-engine buses (in which the 
engine is located in the middle of tire vehicle) 
cannot be checked quite as easily. To inspect 
tlie belts on a rnidship-engine bus, tlie driver 
must open both side doors of the engine 
comparfment. On^ some forward-control 

„ coaches and Type 2 buses, .inspection of the 
belts and hoses requires removal of the cover 
(or covers) of the engine compartment. 

Belts should be checked for the following 

' j defects: 

a; Broken belts ^ 
b, Missing' -beLtL, where two belts are re- ^ 
^ quired on one pulley -^^^ -y 

Q, Frayed or separated belts 

d, A belt that has turned over on its 
pulley 

e. ' Oil-soaked belts and pulleys 

Most bus engines are so constructed that 
the radiator hoses can be checked at the time 
the belts are examined. On midship^engine 
V buses, not all the hoses are readily visible. 
Wherever the hoses are in plain view, they can 
be ihspected. Hoses that the driver cannot' see 
to inspect must be checked by a mechanic 
during each regular preventive maintenance 
service. 

Radiator hoses should he checked for the 
following defects: 

a. Leakage 

b. Cracks or signs of cracks developing 

c. Loose clamps : 

i 



d. Si^s.that a hose is rubbing dr scraping 
against another part 

e. bil'Soaked hoses 

"■ 3. Starimg the engine, Beforg^fttempting to start 
the, bus, the driver must ensure that the parking 
brake is set and tliat the transmission is in, 
neutral (or in NEUTRAL crt^ PARK if the bus 
has an automatic transmission), Tlien the 
engine should be started. On a vehicle equipped 
with a manual transmission, the clutch pedah 
should be held down while the engine is being 
started.^ With the clufch pedal depressed, the 
. engine is disconnected^from the transmission, 
^ and therefore the battery and starting motor 
will not have the add^cl burden of turning the 
. transmission gears. Also, depressing the clutch 
pedal diiririg starting adds the safety factor of 
not starting the engine while it is in gear. If the 
vehicle has an automatic transmission, safety 
switches are provided that .should prevent 
engine starting while the transmission is in gear. 

The oil-pressufe gauge should be checked 
immediately after the engine is started. The 
gauge should show pressure withm a few 
seconds, = Oil vehicles equipped with a low 
oil-pressure indicator liglit, the light sttould 
come on when the Ignition switch is turned on 
and should go out within a few seconds after 
the engine Is started, hi the case of ariy^ 
irregularity with the oil-pressure gauge or low- 
pressure indicator lights the engine should be 
stopped immediately and not restarted until a 
mechanic has determined that the system is in 
correct working order. ^ p 

If a vehicle has a hand throttle, the throttle 
should be set to maintain engine speed between 
800 and 1,000 revolutions per minute (rpm). A 
cold engine should never be warmed up at 
more than 1 ,000 rpm, 

4. Ammeter and voltmeter The ammeter on 
vehicles equipped with ammeters should show 
a positive charge after the engine has been 
started. During the warmup period, the throttle 
should be set so that the ammeter shows a 
positive reading {or at lealt not a negative 
reading). 

On vehicles equipped with a voltmeter, the 
voltmeter should read within the range recom- 
mended by the vehicle manufacturer. 

5. Air and vacuiim ^iages* Vehicles equipped with 
air brakes have air-pressure gauges. These 
gauges should begin to show an increase In air 

/ptefsure inimediately after the engine is 
starfey-X yehicles equipped with hydraulic 



brakes and a vacuum booster have vacuum 
gauges, which should show vacuun\ buildup 
immediately after the engine is started, 
6. Fuel gauge. Iha fuel gauge should indicate the 

level of fuel in the fuel tank or tanks, 
1. Driver's seat and seat belt. Most drivers' seats^ 
, can be adjusted' upward, downward/ forward^ 
and backward. Some have backrest adjustments 
and seat-cusliion. adjustments, TTie various 
adjustments may be accdntplished manually. or 
by means of air pressure, depending- on the 
type of seat. At least once each week, the 
driver or mechanic should adjust all parts of 
the seat in all possible positioils to ensure that 
the seat mechanism is in correct working order. 
Each driver's seat must be equipped with.a 
seat belt, and the seat belt must be adjustable. 
The seat belt should be cheoked carefully for 
cuts and fraying. - 

8. Horns. The horns must be checked for correct 
sound level. Regardless of type (air or electric), 
horns must be audible at a distance of at least 
200 feet in all directions from the vehicle. 

9, Entrance door, steps, and emergency release. 
The entrance dd'or must be checked for proper 
operation and for the presence and proper 
condition of seals and gaskets around the door. 
The door inspection must include a check of 
the condition and operation of aUjights 2nd 
buzzers that are designed to function in con- 
nection with the door. 

Steps must be free from loose materials and 
defects that could cause persons to trip, slip^ or 
fall. All lights used to illuminate step areas 
must be iri correct working order, 
, -Tlie emergency release on' the entrance 
door must be examined for correct operation. 
The instructions for operating the emergency 
release must be posted and readable. 

1 0. Modesty panels and handrails. Modesty panels 
and handrails niust be securely fastened and 
free of cracks- 

1 1 . interior lights and step- well lights. All interior 
liglits ' and step-well lights must be in good 
working order. Lenses must be correctly 
installed and free of cracks, 

12. Heaters, defrosters, and fans. The heaters, 
defrosterSj and fans must be checked for 
correct operation. All heat ducts and all fans 
and blade gijards must be examined to ensure 
that they are securely fastened. 

\ 3^ Windshield. The windshield must be checked 
for cracks. Slips, and discoloration that could 
interfere with the driver's vision. Tlie wind= 
shield of a bus must be kept clean. 
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14, Windshield wipers. The windsWeldL ^wrp^r 
motors (which .may be vacuum, electric, ^.r^air 
driven) must be cliecked for correct operation. 

^ The- wiper blfdes must-be. diei^ed to ensure 
that they are in good condition, 

15. Mirrors, Ml mirrors must be clean and free of 
cracks and discoloratton. All outside md rear- 
view 'mirrors must be adjusted so that the 
driver can see at least 200 feet to the rear of 
the vehicle. (See item 58, Crossover mirror.) , . 

' IS^Fire LxtinguisheK The Are extinguisher must be 
securely held in its bracket. It also must be 
installed in a manner that allows for easy 
reniovah If the fire extinguisher is located 
where it is not readily visible (in a compart- 
ment, for example), a sign indicating the 
location of the extinguisher must be posted 
where it is clearly visible. Buses designated, as 
wheelchair buses must have not less than two 
fire extinguishers, A service card showing the 
last date of service and the name of the person 
who performed the service must be attached to 
. the fire extinguisher, ^ and ^le seal on the 
extinguisher must be unbroken when the extin- 
guisher is in servicp. The reading on the 
pressure guage should indicate that the extin- 
guisher is fully charged. Also, an extinguisher 
of the dry-chemical type should be removed 

^ froni its bracket once a week and shaken for 
several seconds to prevent the powder from 
compacting, 

17. Warfving devices. Each school bus, and school 
pupil activity bus is required to have on board 
at least three reflector-type warning devices. 
These devices must be in good working condi- 
tion, and they must be stored in a separate 
compartment or box that is securely fastened 
to the vehicle, 

\%. First-aid kit. The first-aid kitMiiust be checked 
to ensure that it is the right size for the vehicle. ^ 
The kit should be qpenecl and its contents , 
inspected to ensure that it contains the re= 
quired number of units. The tlrst-aid kit must 
be secured in a designated spot, and it must be 
easy to remove. If the kit is located out of 
sight, a legible sign indicating its location must 
be posted in clear view. 
' 19. Passenger seats. Each passenger seat must be 
inspected to ensure that the seat fran^e is 
securely fastened to the Hoor and at all other 
required points. Seat frames niust be free of 
cracks or breaks and must not bc^ bent. Scat 
backs and cushions Mrrust be cmered with 
.. padding and must be free of cuts. The padding 
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material must be securely fastdied to the - 
cushions. Seat-rail padding, if pacing is used, 
should be free of cutf and should be securely^^ / 
fastened to the seat backs. ' /'^ / 

20. Floor coverifig. The floor covering must /be 
inspected for spots where it has been worn 
down to the underlying metal or wood and also 
for separations^ between the covering and the 
floor ^ Floors shall be kept clean. 

^21, Windows. All openable windows must be ^. 
checked to make -sure they open and close* 
easily. The. window latches must be checked 
for proper operation and secure attachment to 
the window frame. All window glass inust be 
inspected for cleanliness, discoioration, and 
cracks, ■ 

22. Emergeficy exit doors and windows. Emer- 
gency exit doors and windows must be clearly 
marked, and instructions for opening doors qr 
windows must be provided at or near each such 
emergency exit. All emergency exit doors and 
windows must be checked for correct 6per- , 
ation by fully opening and closing theln. Also, 
the condition of all gaskets around these doors 
and windows must be determined. , 

23, Errwrgency exit door warmng devices. Every 
emergency exit door is equipped to actuate a \ 
light and a buzzer or other audib|e warning 
device when the door is open. All pie warning 
devices must be checked to ensu|l that they ^ 
are in correct working order, 

24. Temperature gauge and throttle sAting If the 
vehicle has a temperature gauge, the engine 
temperature must be chefcked at this point in 
the procedufe to ensure that it is witliin the 
range specified by the vehicle manufacturer. 

As an engine warms up, engine speed will . 
increase without a change in throttle setting. 
Therefore, the setting of the hand throttle 
should be rechecked frequently to maintain art 
^ ^ engine speed between 800 and 1,000 rpm 
(suggested engine-speed rang^ for -.warm-up; 
however, recommendations of veldcle manu- 
facturers may vary), 

25, Lights, switches/ and indicators. To check ^ 
liglits, all outside liglits must be turned on. The 
headlights must be set on higli beam and the 
directional signals set to signal tor a left turn. 

' The headlight higl>beam indicator should be 
lit, and the left-turn directional signal indicator 
should be blinking . ^ 

The bus driver should go outside the bus to 
perform the series of checks in items, 2:6 
througli 58. Tlie driver should start at the front 



and proceed systematically in a fulf cirule 
around the bus. 

26. Front top identification lamps. If the vehicle is 
equipped With front top identification lamps, 
these limits should be ch'eckea ^r correct 

■y- workirig order and condition. The lenps must 
; ' be bright amber,' and they must not foded. 
The lenses of all lights on the bus must be^ept 
clean to maintain the required liglit oufput^ 

27. Front red crossover lights. On vehicles so 
equippedj^ t|^ front red crossover lights.shouW 
be checked for correct worjdng order {^ith^ 
riglit and left lights flasWng klternately 60 to 
120 times per miriute). Tlie lenses of the front 
crossover ll^ts must^e bright red and niu^t 
have no discoloration. If the crossover liglits 
have shading hoods^ the hoods must be se- 
curely fastened and must be positioned so that^ 
they do ,not interfere with the l^ights.^ 

28. Front school bus sign. A front sghool^bus sign 
shall he clean, free of discolorat|^n, and easy to. 
read'. If the sign is bolted to Jhe >^tehicle^ it. must 
be securely fastened. ^ 

29. Headlights (high beam). The lligh beams of 
both headlights must be burning vvith norma] 
intensity and must have no discoloration. Also, 
the lenses must be clean, 

30. Fog Iwnps. Fog lamps on vehicles so equipped 
must be in good working order. 

31. Left front turn signal light. The left front turn 
' sipial . liglit should be checked for correct 

Svorking order and condition. The light must 
flash from 60 to 120 times per niinute, and it 
must be visible from a distance of at least 500 
feet to the front of the vehicle. The turn signal 
lens must be clean, and it must not be cracked 
or discolored. If the vehicle is equipped with 
directional indicator arrows, the arrows must 
be legible, 

32. Left mirror securement. The lef side mirror, 
and its mounting brackets must bi^ checked to 
ensure that the mirror is securely fastened to 

..the body of the vehicle. | 

33. Left front clearance light. Th^ left fron| 
clearance light must be checked i for correct 
working order and mounting. The Ipns must be 
amber in color, and it must be cl^an, free of 
cracks, and free of discoloration. 

34. Left side supplemental turn signal light. If the 
veliicle is equipped with a supplementary ^ide= 
mounted turn signal liglit, the left ^ide tum 
signal liglit must be checked to ensure \that it is 
working correctly and is in good condition. 
The lens must be amber in color, and it must 



be clean, free of cracks, and tree of discolora- 
tion. The liglit niust'flasli from 60 to 120 times 
per minute. 

35, left front tire, wheel, and lug nuts. The tire 
nuist be checked for proper inflation, as 
recommended by thestire' nianufacturer. Re- 
capped tires shall not be used on the front 
wheels. Tread depth must not be leSs than %2 
of an inch at any time. In checking tjie tires for ^ 
defects, the person doing the inspection should 
be alert for cuts, bruises, and sidewall separa- 
tions^ Tires must have no cuts that are more 

, than 1 inch long in -any direction and deep 
enough to reach the body cords, 

- The wheel must be free of cracks, and all 
lug nuts must be in place and must be tight. 

36. Left side body panels and refleciors. AH body 
panels shall be securely fastened to the body 
t>ame.^Door panels shall be securely fastened 
to the body frame or to the hinges, and all 
door panels must have a positive locking device 
to prevent accidental opening. If the veliicle (s 
required to have side reflect ors/t he reflectors 
must be properly maintained^ including keep- 
ing the reflectors clean, 

3i. Left center side marker light. TJie left center 
side marker light must, be checkscl to ensure 
that it is in correct working order and thatlJie 
lens is not cracked or discoteed. The light lens 
must be amber in color. 

38. L^ft side emergency door or exiY ' The left side 
emergency door or exit must be checked by 
fully opening and closing it from the outside. 

. The hinges and locking device must work 
freely 5 and the emergency" door or exit must be 
clearly labeled. 

39. Left rear tires, wheels, lug nuts, and axle 
flange. The left rear tire or tires must be 
checked for correct inflation pressure as recom- 
mended by the tire manufacturer. Tires must 
have no cuts that are more than 1 inch long in . 
any direction and that are deep enough to 
reach the body cords. The person doing the 
inspection must be alert to cuts, bruises, and 
separations on tires. AH tires mList have not less 
than. %2 of ^ri inch tread depth at any fime. 
Recapped tires may be used onjhe rear wheels 
only. 

If dual tires are used, the tires must be 
matched so that they both will make levef 
contact with the roadway at all times. 
' All tires and wheels on the bus must be the 
same size. Wheels must' be die eked to ensjiare 
that no cracks exist, and all lug nuts must be 
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checked " to ensure thtit they are Mrrectly 
,^ installed and ti^t, 

^ The axle flahge must %e checked to ensure 
that all axle studs or cap screws are in place 
and that the axle gasket is not leaking oil or 

40. Left rear clearance light. The left.rear clearance 
liglit must be checked for correct working 
order and mounting- The lens must be bright 
^red, arfd/it must be clean, free of cracks And 
free from discoljSfation. / , ' 

AURear top identification lamps, if the vehicle is 
equipped with rear top identification lamps, 
these lamps should be checked for correct 
tworking order and condition. The lenses mlJst 
^e^right rrf. and they must not be faded. The 
lenses of all lights oft the bus must be kept 
clean to maintaih normal light output. 

42. Rear red crrmnver lights. On vehicles so 
equipped, the rear'red crossover lights should 

checked for correct working order (with 
ri^ht and left Hghts nasWng alternately 60 to 
^120 times per minute); The lenses of the rear 
:prossover lights must be briglit red and have no 
discoloration. If th€ crossover lights have 
shading hoods, the hoods must be securgly 
fastened ;|fid must be positioned so that they 
do not interfere with the lights, 

43. Redr school bus sign. A rear school bus sign 
shall be clean, free of discoloration, and easy to 
read/ If the sign is attached to thc^vehicle, it 
must be securejy fastened. - ^ / 
Rear ernergency dour or exit. TJie emergency 
door or exit must be checked from the outside 
by fully opening and closing it., The bus driver 
or mechanic miist; make certain that theliinges 
and locking device ''work freely and that the 
emergency exit o,r door is clearly labeled. 

45. Left rear turn signal li^ht. The left rear turn 

. signal light must be checked for coTrect work-^" 
ing order and condition. The lens must be 
clean, and it must be free of cracks and 
discoioratioru The light must tlagh from 60 to 
120 times 'per minute, and it must be visible, 
from a distance of at least SOO ^et to the rear 
^ of the vehicle. If the bus was m^ufactured 
after July *1, 1970, the lenses in theArear turn 
signal lights must be amber. 

, If the vehicle is equipped witli directional 
indicator arrows, the arrows must be legible^ 

46. Sthp lights. The stop lights must be checked to 
enJure that they are in correct working order. 
Various mechanical methods Anay be used to 

' assist in performing this check, such as a bmke 
pedal block. The lenses must be clean/ frWof 



cracks,, ani free of discoloration* Stop ligfits 
must be visible from a distance of Pt least SOO^ 
/ feet to the re|rr of the vehicle, . 

47. railligfus artiJ itcense-plute lights The taillights 
must be checked to ensure that t}ie^|ipe cleant 
free of ofacks, free of discoloration, and in 
correct working order. Taillight ftnses .must be 
red. TailHgm3 on vehicles manufactured before 
January l\ \V69, must be plainly visible frqrn 
yl distances within^ 500 feet to the rear of the 
Vehicle. Taillights on vehicles manufisctUTerfon 

. or after January 1, 1969, tnust be^ plainly 
visible from all distances within 1,000 feet to 
tWe rear of the veliicle. ^ I « ' 

If the taillight is rnounted directly Wer the 

^ license plate, the light shall gerve to iUuminate^ 
the ^ense plate vvith a white light, so that the 
licensk plate is legible from a distance of at 
least ^0 fe^t to the r6ar of yie vehicle. If the 
taillight is 'not designed Ito illuminate the 
license plate, the;' vehicle must be^.<qu|pped 
witlj a separate li^if to serve that purp^os^. The 
license-plate 'light must be checked fof obrract 
worthing order, ^ lu 

48. /?tw refleciors. The rear retlectors n"i|mt be 
checked ^tm ensure that they Bte c^^ctly 
mounted and clean. They must be red in color, 
and they must have no discolorationv 

49. ''Siop Whert Red Lights Fldsfr' iign/n^ '''Stbp 
When Red U^ts flash-' sign must be clean, 
legible, and not discolored, - 

SO^ Rigtft .rear clearan€€ light. Tlie right i;ear 
durance li^t niUst he checked for correct 
^ working order and -mounting. Ttie lens must be 
fed in color, and M ; must be clean!, free of 
cracks, and free of discoloration, 
51. Right rear tires, wheels, lug nuts, and axle 
flange. The right reai: tire or tires 'must be 
checked f^oAcorrec^ infttron pressure as recom^ 
mended byjthe tire lianiifacturer,- Tires must 
have no cup that are more than 1 inch long in 
any direction and that 2re deep enough t6 
reach the body cordfe, iM driver or mechanic 
must be alert for cuts, bruises, and separations^ 
All tires must have not less than %i. inqh tread 
depth at any time. Recapped tires niay be used 
on the rear wlkels only. If dual tires are us^d, 
the tires must'te matched to ensure tiiat tHey 
both make level contact with the roadway at 
all times. * ^ 

All tires and wheels used on the bus must 
be the same ^size. Wheels must, be checked to 
ensure that ttiey are not cracked. 

. All the lug nuts must be chebkad to ensure 
that they are correctly installed and tight. 
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The axle flange must be checked to.en&urc' 
that all the axle studs or cap screws are in place 
and that the axle gasRet is not leaking oil or 
grease , ^ 
Right side emerge?icy door or exit. T\m right 
side emergency door or exit must be checked 
by fully opening and closing it from the 
outside. Tile door hinges and locking device 
must be c^h^teed to ensure that they, work 
freely ^d that the emergency doon or exit is 
clearly labeled. 

Right side body jianel^nd reflectors. All body 
panels shall be securely fastened to the. body 
frame. Door ipanels shall be securely fastened ^ 
to the body tframe or 'to the hinges. All door 
panels ,nYUSt nave a positive locking device to 
prevent |iccidental opening. 

Ifi the vehicle is required to have side 
reflectors/ the rellectors must be correctly' 
maintained, and eorrect maintenance includes 
keeping the renettors clean. ^ 
Right center side marker light. The riglit centH- 
'side marker liglit must be checked to ensure 
that it is ^in^ correct working order and that the 
lef|i is not cracked nor discolored, the^vlight 
jnwst be amber in color, 

Right front tire, wheel, lug nuts. The tireinust 
be checked for correct inflation as recom- 
mended by the4ire manufacturer. No recapped 
tires shall be use3\on the front wheels. Tire 
tread depth must not be less than inch at 
any time. In checking the tires for defect^, the 
'driver or mechanic must be. alert for cuts, 
bruis-fs, and sidewall separations. Tires must 
have no cuts tht/t are more than 1 inch long in 
any^ direction dnd deep enough to reach, the 
body cords. ^ . 

The wheel must be free of cracks, and all 
the lug nuts must be in place and tight. 
Right front clearance light. The right front . 
clearance liglit niiist be checked for correct 
working order and mounting. The lens must be 
amber in color, and it must be free of cracks 
and discoloration. 

Right mirror securenient. The right side^mirror 
and its mounting brackets must be chejked to 
ensure that the mirror is securely fastened to 
th^ body of the vehicle. 

Crossdver mirror. The mirror maS^ be mounted 
on either the right front or the left front pV^he 
vehicle. Tlie mirror must be inspected IFqr 
cracks and discoloration and to ensure that it 1^ 
securely .attached to the vehicle. The crossover 
mirror must be clean, and it myst be adjusted , 
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so that the driver, when seated^oan Jee the area^, 
directly in front of the vehicle, . 

After checking the crossover mirrot, the 
driver should reenter ^the biis and ift- necessary. ' 
reset the hand throttle to maintain the c&^t 
engine idle speed .(between \ 800 and 1 ,0uO\^ 
rpm). Then he or she should^ move the turn 
signal control to the right, set the headlight dim- 
mer switch on low beam/ and remove ^aiTy. 
. mechanical aids used for the stop-light check, v 
Temperature gauge ( recheck). The temperatufe 
gauge should be recheckpd to ensure that the 
engine temperatfire is within the range speci- 
fied by the yehicle manut^acturer. 
Indicator lights. Tli& headljflit high-beam indi- 
cator shoifld be off^ and the right-turn signal 
indicator should be flashing. The driver should 
then go outside the' bus to check items 61 
through 64, 

Headlights (k%v beani). The low beai^s of both 
headlights must be burning with normal inten- 
sity, and the headlight lenses must have no 
disc^qration. 

Right front turn sigftal The riglit front direc- 
tional liglit must be checked for correct work- 
ing order and condition. The liglit must flash 
from 60 to. 1 20 times per minute^ and it must 
be visible from a distance of at least 500 feet to 
the ^front of the vehicle. The lens musf'be 
clean, and It must have no cracks or discolora- 
tion, 'If the yehicle is equipped with directional 
indicator arrows, the arrows must be clearly 
legible. 

Right side supplemental turn signal If the 
veliicle is equipped with a supplemental turn 
sipial, it should be checked for correct workiflg 
order and condition. The lens must be amber in 
color, and it must be clean and free of cracks 
and discoloration. The H^it-must flash frorn 60 
to 120 times per minute. 

Right rear turn signal light. The riglit rear turn 
signal liglit must be checked for cofcct work- 
ing order. The lens must be clean, and it must 
liave^ no cracks or discoloration. The light 
musft flash from 60 to 120 times per minute, 
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least 500 feet to the rear of the vehicle. If the 
vehicle is equipped with directional indicator 
arrows, the arrows must be clearly legible. 

The^driver should reenter the bus to check 
the remaining iterr^ on the checklist, 
6S. Air-pressure gauges. All air-pressure gauges 
^service- brake gauge or gauges and emergency- 
tank gauge, if so ^quipped) must be checked to 
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ensuto that air pmssure has been built up to 
maxi™|Ti. The gauge shotild be tapped occa- 
sionally /while the pressure is being checked to 
ensure yfhtf^ction or lag in the gauge mecha- 
nism is not. causing a false reading. 

66. Governor cut-in and ciihout pressure. With the 
en^ne running, the service-brake foot treadle 

- should be ^pumped slowly^ to reduce the air 
pressure in the brake system. Pumping the 
treadle shoujd be continued until the air 
governor cuts in,^^ at which point the air 
pressure will begin to build up. The ^ gauge 
reaiding at the ciit-in point shonld be noted and 
again at the point wher^ the air governor cuts 
' ^ out "(when rnaxi^rrium pressure has been ^ 
reached >/-The low cut-ip^ pre|sure shalh^iot be* 
. less tha|V 85 psi, ahjd the liigli cut-out pressure 
shall noi be mdre tlianJSd psi. ^ ^ _ 
.^ /lr| vehicles that require additional iiir j)res- 
o sure JPqIJ special s^ (for^ example, ''air- 

' ride'* system?), regulatioris^perrtlit the gdvernor 
^ cut-out pressure to be 150 psi. Ho'wever, in 
, such vehicles the air pres#ujre delivered to the 
^' braking system must not exceed 130 psi, 

67. Static pressure Iqss. To >cheek the air-brake 
system^ for static pressure lo^s, the. driver or 
mechanic miis-t first allow the air pressure to 
build up to the maximum. Then the engine' 
must be shut off. and 'the following test 

^performed, without the service brake bein^ 
applied. However, the hand parking bi^ake or 
the spring brake rtiay be set during this test. 
For not less than one minute, the air gauge or' 
gauges must be observed for loss of air pres- 
sure^ including the emergency-tank gauge if the 
bus is so equipped. Any static pressure loss 

, must not exceed 2 psi'per minute. Operating a 
vehicle that does not .meet this air pressure test 
is a violation of yehicle Code Section 26453 
and Title 1 3, Section 1 2j 5 (h) ( 1), 

68. Pressure loss with brakes appliad To test for 
air pressure loss with the service brakes applied/^ 
,the air pressure should be allowed to build up 
to maximum; then the engine should be shut 
off ^and the spring brake released. Next, Ihe 
service-brake foot treadle should be depressed 
and held In the fully applied position for one 
minute. Aft^r J;he initial drop due to brake 
application, the loss in air pressure as registered 
on the gauge must not exceed 3 psi per minute! 

Operating a vehicle tiiaf does not meet this 
test is a violation of Vehicle Code Section 26453 
and Title 13, Section 1215 (h) (2). 



69, Low-pressure ^warning device. The low=pressure ' 
warning device must be checked, Ifhe air 
pressure must be reduced to 55 psi or slightly 
lh% by*' repeatedly depressing the sexvice-brake 
treadle. Tlien:H.the engine should be restarted. 
The low*pressure warning device should signal 
that the air pressure is too low. 

Warning devices must be readily yisible or 
audible from the driver's seat. iA gauge^'of light 
alone does not satlsft^ the low-pressure 
warning-device requirement for a sch oof bus, A 
school bus i^ith' air or vacuum power brakes 
must include a buzzer or other audible warning 
sipial. Most school buses have both a light and 
a buzzer to warn of low air ^ressu're. In such^ 
vehicles^ both warning devices rnust be checked ' 
for correct working order. 

If the vehicle is equipped with a mechanical 
low-pressure warning device, which is required 
on school buses manufactured prior to April 1, 
1977, such device shall be in correct working 
. ordpr. - 

70, Emergency stopping systeni Before beginning 
the check of the emergency stopping system,^ 
the air pressure must be btiilt up^to maxinuim. 
The readings of the air-pressure gauges for fhe 
service-brake sygem^ and the, emergency stop- 
ping system must be ri^ed if the tank is 
equipped with a gauge (the "third tank"). Both 
gauges should read the same. Tlie engine should/ 
be stopped and with test sequence (a) or (b) 
conHffued, depending, on. the date of manu- 
f^uire of thetus, 

a. Buses manufactured before. January 1, 
1968: ' ^ - ^' 

First, the air pressure in the service- ^ 
brake system must'be reduced by repeated 
apphcation of the service-brake treadle 
until the spring brakes seat themselves. This 
should occur when the air-pressure gauge 
for the service-brake system has dropped^to 
45 psi or lower but tp not less than 20psi.^' 
If the spring brakes do not set within this 
pressure range, the vehicle must not be 
driven. ' ^ " 

The' person performing the cht^ck 
should be able to. hear the spring brakes 
seat themselves and at the same time see 
the spring-brake control valve on the instru- 
ment panel seat itself. The air-pressure 
gauge (if the system is equip j)ed with ^ 
gauge) for the emergency stopping system ^ 
should still read the same as when tile 'test 
was started. If this gguge shows a drop 'm 
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pressure, the check valve between the 
emergency stopping &ystem and the 
servicf-brake system is defective^ and it 
ftiust be repaired; a mechanic should be 
notified. * / 

Next, the spring-brake control valve 
should be pulled out and held as if to 
release tlie spring brakes, and the emer- 
gency stopping system^ ah-pressure gauge 
should be observed. The gauge should not 
indicate a drop An pressure. Now tlie 
spring^brake control valvb shpuld be re- 
leased.' It should reseat itself in the spring- 
brake-applied position. . ^ 

Finally, the spFing brakes should be 
released by pushing Jn on the emergency- 
brak^i release valve and pulling out an the 
spring-'brake control valve. The emergency 
stopping system air-pressure gauge shoujd 
now indicate a drop in pressure. ^A- 

Buses manufactured after January .1* 1968: 
ModuJated ^ emergencyj brake systems 
are fpund on buses .nianufactured on or 
after January 1, 1968, On buses with these 
modulated emergency brake systems, the 
emergency brakes can be applied, released, 
and reapplied by the^ driver by^eans of a 
mddulating hand controL Some systems of 
this type iiave spring-applied actuators 
(spring brakes). Others have air-applieJ 
ictuators.^ However,^^^e checkout proce- 
re is essentially lite same, regardless of 
the^ypa of actuator used. 

Witli air pressure at maKimum and 
engine stopped, the air pressure should be 
induced by repeated application of the 
brake treadle until the service-brake air 
pressure gauge 'indicates between 40 and 20 
psi.^ If the schgol bus is equipped with an 
emergency tank, the gaugeTshould still 
indicate maximum air pressure. 

In vehicles with the ^modula^ed type of 
emergency stopping system, the emergency 
brakes wilt not autoriiatically apply themi 
selves. Therefore,- usiri| the modulating 
hand-control valve, the driver should apply 
iyid release the emergency brakes at least 
bnce and observe the reading of the 
emergency-tank air-pressure gauge, if the 
school bus is so equipped. Most emergency 
stopping systems have ^sufficient reserve 
capacity for several applications and re- 
leases. If the modulated emergency stop- 
ping system is the spring-brake type, the 




emergency-tank gau'ge Should show 4 drop 
when the spring braKes are Released. If the 
modulated emergency stopphifi systeni is 
the" air-applied type (also called dpuble- 
, diaphragm ' system), the euiergency-tank 
gauge (if the school bus is so equipped)' 
. sliould show a pressure loss when the 
brakes are applied. 
7\, Air-brake adjustmmt, Th@ only direct ww to 
determLne vvhether/an air-brake system raqulres 
adjustment is to measure slack^adjuster truvei 
This is mot a practical t©st for the driver to 
perform, but it shoulcj be perfomfd every 30 
days' or 2,000 miles by uiaintenance personnel 
However, the driver can obtain an iridicativan of 
the need for air-braice adjustment by tBStirig 
the brakes for their stopping aijility. 
f A Type I bus, at -py tirne tmd amder all 
conditions of pupil lo^ding^ shall perforni as 
follows when tested from a speed of 20 mjles 
^r hour: 

a. Manufacturer's gross vehicle weiglit rating 
of 10,000 pounds and undir: cnaximum 
stopping distance is 25 feet. 

b. Manufacturer's aross vehicle weight rating 
of more than lO.OOO pounds: maximum 
stopping distance is 35 feet. 

If the \ ehicle pulls to the right or to the 
left durtalg^ the stopping^distance test* this 
could indicate that the bmke on one or the 
other of the front wheels U out of adjustitient. 
Tliis test e: a mechanic's check of ..slack- 
adjuster travel sl^uld be condWted at "least' 
every 30 days or 2,000 miles, i 

Caution: Extreme care must be take^n v^hen 
brakes are being road tested for -stopping 
distance. A location sHould/be chosen that will 
be free from interfereOTC by other traf nc 
during the test. Ideally, soch tests should be 
^ conducted in a controHec^ area, not on a 
higliway, and without sliding the x^heels. 
72. Parking-brake ^eSL The parking brake should 
be tested with the engine running at fast idle. 
The parking brake should be set 'and the test 
conducted as follows: 

If the vehicle has a standard transmission, 
the transmission should be placed in second 
g^ofhen jfie clutch should be let part way out 
so^ to put a slight strain on the parking brake. 
If the parking brake is functjoning correctly, it 
should prevent the veiucle from nioving. 

If the' vehicle has an automatic trans- 
mission, the selector should be set in ''drive'' 
position I then enougli throttle applied to place 
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a slight, strain on tlie parking brake. The 
parking. t^rake should prevent the vehicle from 
nioying, ~ " ^ 

Regifdless oF^he type of transmission the 
Vehicle lias, the - test of the parking brake 
should be Wpt bri^ to avoid' damaging the 
brake^ trarisniissiorij or other components^of 
Jhe vehicte^ The parking brake must be capable 
of holdirie the vehicle stationary on any grade 
on which the vehicle isToperated, Under all 
conditioris of loading, and on a surface that is ^ 
free of snow, ice, pr loose inateriah 
73. A ruihck system 'checkout. If the vehicle is 
equipped/with the antllock system^ the anti= 
lack failyre-wrning signal lamp must be visible 
^. . to,, the driver. If the antllock system has an 
audiblfeVv^arnilil device, the device must ober- 
^ ate 'for at least 10 seconds while the visible 
^ signal is on. Tte wariiing device may hidicat^ 
total Or irpartial failtre of the antilduk systen^^. 
'I Tfle following test is for testing the elec- \ 
trjcal cotifpbnents of tht^aiitiloQk system only: 
Tlie igiiitiqa switclt should be turned on and 
the aritiku'k'failurewrning signal observed/ I.f 
the signal lamp corties on for a few seconds and 
' (hen go^s^ hfi ^ remains -off, the^antilock 
. ^ |yitem is ^^Qfking Gorrlctly. If the lamp stays . 
, on ot comes on and tlien goes off for about a 
secand and iig§in cpmes on and stays on for 
niore^thiiii a riiinute^ this is evidence of an 
electri'eal failure in one or\all of the axle 
.antilock Bevices, ^ 

' In every vehicle equipped with the antilock 
system, a placard gives step-by-stepjnstructions ^ 
for checkout of the system and tells what to do - 
if an electrical failure should occur while the 
v^hicleTs being operated. 
74 SpHt-axU protection test. Most vehicles 
equipped with the antilock system are also 
equippecl with a spljt-axle protection system. 
Briefly, this means tlialt: the air-brake system 
has a Separate air tauk^ for brakes on each of 
the Vehicle axles. If a brake failure or a large air 
loss occurs on one axle, the brakes on the 
reniaining a^de or axles will still work correctly 
v/ith an adequate supply of compressed air. 

An air-bfake system equipped with split- 
axle protection is checked out in the same way 
as any otheiv air-brake system, except that two 
servjce-brake air-pressure gauges are used (or 
one gauge is used with two different-colored 
needles, usually red and green). Both gauges or ^ 
needles should show the same drop or the same 
rise in 'air pnessure during checkout of the 
system. If cm gauge or iiecdle shows a greater 



drop than the other and the air brakes, are 
'known to be in correct adjustment, an air leak 
indicated and must be corrected. 
75. Vacuum (wer hydraulic brake system. If the 
vehicle is eqi(ipped with a vacuum over hydrau- 
lic brake system^ the brakes should be checked 
as follows: 

«a. Tile engine should be started and operated 
at idle speed until the vacuum gauge sliows 
at least 15 inches of mercury. The engine 
should be shut off and the gauge observecl 
for any indication q{ & drop in vacuum. 
Any drop should not exceed 3 inches of 
mercury per minutd^. . 

b. The vacuum reserve should be decreased to 
6 inches ot' mercury, as indicated on the 
vacuum gauge, by repeatedly applying the 
brake pedal, Tlie ignition switch should be 
turned on; the low vacuum warning device 
sholdd be operating. The engine should be 
restarted; the warning device should shut 
off before* the . vacuum level exceeds 10 
inches of mercury. The vacuum should be 
allowed to increase to the maximum; then 
tjie en gne should be shut off, 

c. The brakes should be applied and held, 
while the gauge is observed for 'any indica- 
tion of loss of vacuum, Tlie maximLun 
acceptable loss isn 3 inches of mercury per 
minute = 

d. With the engine still off, the brake should 
be applied and released several times to 
deplete the vacuum reserve. Then, the 
brake pedal should be depressed with 
moderate force' until it stops. The pedal 
should be held in that position and the 

^.^-'^^ngirle started. If the pedal tends to fall 
[ away under foot pressure, the vacuum. 
^ assist is working correctly. 

e. The engine should be shut off and the 
brakes applied and released several times to 
deplete the vacuum reserve. Then, the 
brake pedal should be depressed and the 
distance it travels before the brake pedal 

' becomes hard to^ depress should be noted. 
This should occur at a point about halfway 
between the fully released position of the 
peaal and the floor. If the pedal travels 
more than 60 percent of the distance from 
the fully released position to the floor, the 
brake adjustment should bedecked. 

f. With the engine still off, a \est for fluid 
leaks in the system should be COTducted by 
holding the brake pedal down Ivhd for one 
minute. Any further downwar^^vement . 



of thft.. pedal after the.,ferake "has- b^env.: 
^ applied indicates an anternal^or external ' 
, ;. ' leak in thghydraulic'syst^m^^ : , ^ \ 
_g. ^ The engine shbuty be,tesl^ - 
rej®id, .ijid<^ the'^velMeVslowl^ moved ^ 
I fbrward^and backward a^fcv^ feet to test for 
fi brake-shoe drap Dragging biaks shoes may 
make a squealing or rubbing nom.^ot the 
vehicle may be difficult to nioVe. 
IS. CaUfamia Highway Patrol (CHP^ yehicle C 
sbe&Hon Approval Certlftcate. ^^Thp C^Motnm 
ffighway Patrol (CHP) inspection card must bt 
irmlilled, as required, after it has been properly--'^^ 
signed by an inspector^ witliin the previous 13 
. months. 

77. Radios ind loudspeakers. If a vehicle is 
equipped witK a two-way radio and/ or -public- 
address loudspeakers^ these items should be 
checked for cbrrect working order. X^o-way 

/ radios shouid be 'tested in accordance with / 
local testing procedures. . * 

78. Brake test. It is recommended that the^ driver 
0 of a school bus or school pupil activity bus 

conduct a test of the braking system by maWng 
two complete stops before permitting students 



'^t"' tV board, the. bus foj the^ purpose^ of" being 
.= transpwted. ^ ' ^; * ' '^1 - " 
" Every vehicle fqiiippfed with air brakes 
must alsd Jirfye an^ etnergency i^tbpping sytem 
capable of ^stopping the vehicle 'within^ the 
folio wLng dis^a_qces from: a speed of ^2,0*niiles" 
perKour: ^ ' ' y f"^- 

; \ a.^^Single vehicle j^hin $0 feet ^ . " 
,Sin_gI# vehicle vAth tlire© brmore a'^des: 
vwit1iin420 feet - . ^ '1 . ^ 



'ImportanGe of the Dafly and ^yeekly Inspections > 

^ The daily and wekly inspedtions by the driver 
are the most irhportant parts of a safe^ opera tio'n. 
"The driver is the, first pe^on^to recognise ^ a 
problem v?hen ' one develops^ '^ari'd the driver's 
written report enables the. mechanic -to identify 
and correct the problem. The driver "is thus the key. 
to this part of the ^^hpol bus driyer' training 
propam, and he or she should -thei^e fore be^ well 
trained. As was noted earlier in -this ch^^ter, the 
suggested "daily chScklist wasfleyeloped as a driver- 
trainirig tooL The safety of all passenger depends^ 
on the inspectigns beingcdone correctly. 
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, Pt^\%itiy^ Vtl^i^^khpk plays 0 vital part in^^the 

V$w^t% \%ch^^\jh^ xf^;^ntemm^ provides m-m- 

Wrmaiice ,t{?^^th^ VfeWfrjes^.a fof fttt who 

Pt^y#rttiV6 i>iWt^^^5^^t involves mWct sched- 
s^uJt/ig ^ubri^tlW* Ml charigas, fliJid-level checks, 
at^l^^ ^^g^lW pp^ati^ii^, plus I1la^ing 

l>it> For^rn^P|t o^j^(itiVfe of a plaiHied preventive 
xp^hhhm^0 ftVtrfrAjfl y Ke^plng'^acji vehicle in 
vb&tHihk cmMvh^ Ottief 'obj^ptlves^ are 
^reV6^lting tC^'M rtl^r^^.^Wtitaining tji^ veWcle irt 
^fjjy^fit. ob^^idhfi ^£?b4jtiOri, and Kee^iiig nikinte- 
' tiwc^ Mijlifl^Uhy pfQlon^ng efoiponent life 
Ibu^ MMdtil th^ need fc^ rtiajor repairs or 

Sch^guled.^^rvteiy fletail^d perfodic Inspec- 
tions %^tlld o^Me4 04.4 tM e^cli .bus irt 
Q^^gorflfltibe ^Itt^ jh^ ^ecomm0t^d^\t^on5 in the bus 
tTianuWctu^^^'s s^'r^ic^ itiUfiuah waking suitable 
^lowari#^ l^Ckl ^p^r^ting Writiitions, The 
. ■ Ijispectiori 0hA %&^ic% inmmU Ml] depend to a 
€kt^M On tk^ Mm tM tiit v^Me receives. 
' H6%^vef, ^fyic^ ihtervy^ aro comryidhly set up on 
; yie ba^is 0t veh'i^h tiiiu^^, service-dua dates, and 



'&k0\c B^^nir^nieiit^ far 3 preventive 

\: This mkh c^htaih^ suggestions m^cl sample 
ferni0 that v^iH help tl% o&eratof set Up a vehJcle 
ijis paction pr^VWtive itiaint&fiant^ program 
that m^eU H^P ^^qu^^^l^er^ts arid sMisnes local 
h&^^U' Th^^Ug|e^t^a ^^^ventiv^ riwnteriance pro- 
^ant detailed tp thl^ chapter planried to have 
broad applMtio^x be as flexible as possible, but 
^tvioUsly pf^grarn eiirr tie vvritten that 

MU fit ev^b-y typfi of ^pt^ratioi) and every type of 
vehicle* 

The Mlo#in| pt^O|r^iTi is a rugge^ted one that is 
h^ingus^ti by niatiy oP^w^Wrs ^^jtP|ooci results: 



ll A- written schedule should be itiaintained, 
Tlus schedule may be a serviGe^ontrol chart 
> or board on wWch each vejiicle Is listed and 
identified, -along with each type of service and 
when'-due. A positive method should be used 
'to. show when the next service is'due either on 
. ^ a control chart or a control board. (See the 
- sample preventive maintenance control chart, 

Fig.^^lM.) \" ^ . ^ 
* 2. ii complete Jist should be developed of checks 
' and ser^ce operations to be performed^ in- 
eluding positive meahs of indicating that 
f each item^has been performed. The use of 
checklifts'like the ones shown in this chapter 
is recommended, ' " ^ 

^ 3, A. sticker or other reminder of '"NEXT 
SERVICE DIJE^ by miieage or date, should 
be placed within each vehicle in view of the 
driver, (See Fig. III-20* 
4, A. systematic inspection aJid maintenance 
record should be maintained for each bus. 

A Suggested Preventive Maintenaiice Program 

The suggested preventive maintenance program 
in this chapter is based on the ''alphabet^'xoncept, 
in which each item that requi^s periodic inspec- 
tion and service on a vehicle is listed on an "A/' 
^^q^\qj; ''D" preventive maintenance check- 
list. The category of an item depends upon how 
often the item is to be checked. Sample ''A,'' *'B/" 
''G,'* and ''D'' checklists ara presented in this, 
chapter. (See Fip. III-3 through 111^6.) To establish 
an ''alphabet"' preventive maintenance system ^ the 
operator should develop checklist forms'^ similar to 
those samples referred to. These checklist forms 
should indicate item by item and irt correct order 
vyhat is to be done by the Service personneh The 
sample checklists are suggested Jorms.. They may 
require modification and expansion to Tit specific - 
situations ai^d vehicles. The person performing the 
service should check off each item In the checklist 
as the item is accomplished; the.n he brshe should 
sign and date the checklist; and finally he or she 
should place it in a folder or binder that has been 
set up for that vehicle. Tlie completed checklists 
then provide a preventive maintenance record for 
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PREYENTIVE MAINTENANCE CONTROL CHART (Coinimued> 
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Fig. 1 1 1-2. Sample "Next ServlGe Due" iticker 



the vehicle. Another method is to use the checklist 
as a guide; and when the service on a vehicle is 
completed, the ^person performing the service 
should enter the date, mileage, "type of service 
performed, and his or her name on a card 
maintained for that vehicle in a card-file system. 

The ''A*' Sarvice Oieck 

The ''A" service check contains the smallest 
number of items and is performed at the most 
frequent intervals. Each item on the checklist 
should be listed in the order in which the service 
on the item would normally be performed. Com- 
pleting the checks in order will ^ve the, mechanic 
the most efficient course to follow in performing 
the checks, and it will also ensure that no item is 
overlooked. 

TTie '*B'* Service Check 

Tlie "B" service check is performed at somewhat 
longer intervals than the ''A" service chkc^/ It 
normally includes alPof the items in the /'A" 
service check, in addition to such items as oil and 
filter changes. 

ITie Service Check 

The -'C" service check includes all of the items 
in the "A'' and ^'B" service checks, plus items that 
would normally be inspected or serviced only every 
six months (usually at the middle of the school 
year)^ or at the mileage interval recommended by 
the equipment manufacturer. 

Tlie ''D'' Sendee Check 

The ''D" check includes all of the ''A,*; ''B " and 
"C" checks, plus additional itenis that would 
normally be inspected or serviced only once a year 



(usually during the summer months) *or af high 
mileage, as recommended by the equipment manu- 
factiirer, 

' ■ '\ ■ I ^ .■ . . = 

*'Next Service Due" Sticker .^ 

So that the driver of a vehicle will know when 
the next scheduled seryice is due, some means 
should be employed for recording and displaying 
service information v^tliin the vehicle. The sim- 
plest method is to apgly a seryice sticker in a 
conspicuous place in the driver's compartments 
.(See Fig. III-2.) 

,^When the vehicle receives an "A'' service, the 
person performing the service indicates on the 
sticker the mileage at which the next se^ice is due. 
When the mileage on the vehicle odqpeter matches 
the mileage on the sticker, the driver fills out a 
Vehicle Condition Report and. submits it. This 
procedure is espedally helpful f^ ensuring that 
scheduled ser^dcfe is being reported and carried out. 

Preventive Maintenance Control Chart 

A control chart like the one shown in 'this 
chapter will indicate to the maintenance personnel 
which buses are due for service and how often each 
bus is to have each type of service. (See Fig, IIM.) 
Tlie mileages across the top^of the sample chart are 
set up in 500-mile increments. TTiese are mileage 
intervals, not actual speedometer readinp. The 
vehicle identification numbers are listed down the 
left side of the chart. Such a chart is often made in' 
the form, of a control board that may be located in 
the maintenance shop or the lube room. Colored 
pins or pegs can be used to indicate on the board 
when each type of service is due for each vehicle. 
For example, a red pin could indicate an "A" 
service check, green ''B '' yellow -'C," and so forth. 
Many other rriethods can be used. 
^ One of the major values of a control chart like 
this is that it simplifies any needed rescheduling of 
service operations. If a veliicle has been placed on a 
certain preventive-maintenance schedule and the 
service intervals are found to be too ''long for the 
vehicle, the colored pins car^simply be , moved 
back. The service intervals for one or two vehicles 
or for the entire fleet can easily be rescheduled this 
way on the chart. . 

The service pereonnel must be kept informed 
about which vehicle is coming in for service and 
when, and ttiis is accomplished not only by the 
control chart but also by the ''Next Service Due" 
notation that is marked in the vehicle. The driver 
should note in the weekly condition report the 
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PREVENTIVE MAINTENANCE RECORD 
'^A" CHECK 



>/~ Ciftoked 
X = Serviced 
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7 Chsck radiator f coolant level ffnd^^ni^t%^^ 




8, Check shutter operation^^^^ ^^H^^ 




9. Check brake master cylinder (fl^^aval and leaks). 




10. Check hydrauHc clutch' 




a. Fluid level 




b. Slave cylinder for leaks 




1 L Check windshield washer (fluid level and operation). 




12. Grease all fittings and check engine oil. 




13, Check transmission (oil/nuid level and leaks). 




14, Check differential (oil level and leaks). 




15, Drain all air tanks in rotation^ 




a. Check operation of all check valves w 




b. Check spring-brake operation v . 




c. Check split axle protiection shuttle valve 



Vehicle No., 
Ucerise No, 
Mileage L_ 



Sa0y Check 



1. Check brake adjustment (all whaels), 



2, Check belts ttight, not split ^ frayed); 

3. Check tie-rod ends an^ drag^link (no looseness). 



4, Check power-steering pumpj hoses, lines, and cyUn" 
ders for leaks. . 



5, Check air hoses (not worn or cracked). 



6. Check exhaust system for leaks. 

1. Check leaf springs or coil springs (not broken oF 
loose). 



8. CY 



kock absdrbers (not loose or leaking). 



rsal joints (no looseness). 



ihaft guard securement^ 



[lirrors and windows. 



^clutch adjustment. 



eck parking-brake adjustment. 



14. Check coolant hoses and clamps. 



15. Check axle seals for leaks. 



16. Check fuel tanks and brackets (no leaks or cracks; 
proper securement). 



17. Check electrical system (proper operation). 



18. Check flra extinguishers (charged and tagged). 



19, Check flrst-a[d kit (correct size and contents), 



20. Check emergency reflectors (3), 



2 1 . Check e mergency exits.' 



a. Proper operation of exits 



b. Warning devices 



c. Latches and hinges 



22. Check all angine^warning devices (start engi ne ) . 



23. Check all gauges for proper operation^ 



a. Tachometer 



b. Speedometer 



24^ Check all lights. 



25. Check filters and drain plugs (no leaks). 



26^ Check 121 computer test light. 



27, Change "Next Service Due" sticker. 



Serviced By= 
Pate - -_ :__ 



Fig* 111*3. Sample preventive ifiaintenance record ("A" check) 
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PREVENTIVE MAINTENANCE RECORD 
v»*B" CHECK M 
(Includes all of^* A" check) 



■ ^ Checked . . '.^ .-.^ , , ^ . , 
X" Serviced 




1. Pirform complete "A" check. 




2. Change enpne oU.. 




3v Change oil filterfs), ■ -■ ' ^ 




4 Check fuir filters f proDer operation, no leaks). 




5 Check coolant filter (proper operation, no leaksX i 




6. Check freeze plugs (no leaks). 




7. Check motor mounts (not loose^^crafi^^>^ 
broken). 




8. Check radiator pressure cap (proper ^^pjlbn). 




9. Check oil pan (all bolts tight, no ieak^ 




10. Check valve covers (all bolts ti^t, no leaks). 



Vehicle No, 
License No. 
Miieaee_ 




Serviced by^ 



Date: 



Fig. 111-4^ Sample prevantive maintananaa reoord ("B" cheek) 



PREVENTIVE MAINTENANCE RECORD 
'^C" CHECK 
(Includes all of '^A" and ^'B^' checks) 



- Checked 
X ^ Serviced 





1 , Perform complete "A" and "B" checks. 




2. Check complete steering assembly for defects. 




3. Check springs, shackles, and tiangers. 




4, Check kingpins and bushings tor wear. 




5. Change coolant rdten ^ 




6, Check and change antifreeze as needed. 






7. Change fuel flltersv ^-^^ . 






8. Drain water from fuel tanks. C^S\ 






9 Check all scats and repair as necessar^5^_ 




10. Check driver's seat for proper operation. 




11. Lube engine^shutdown system f if so equipp 


ed), 



^Vehicle No, 
License No, 
Mileage ^ 




Serviced by 



Date. 



Fig. llhS. Sample prevantive maintenance racord ("C" check) 
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v^^ Checked' 
X ^.Serviced 



/ 



PREVENTIVE MAINTENANCE RECORD 

"D" CHECK 
(Includes all of "A," "B," and "C" checks) 

Vehicle No. 

. .. . . . . ' , , , Ucense No, 

Mileage 





L Perfbrm complete "Av* "B/* and^'C'^ 


checksv 




2. Steam clean. 




3. Check wheal bearinp; clean and repack 


: if nffcdcd* " 


- 


4, Chack brake linings, drumSj and working parts* 




5. Remove and inspect braka chambers 
. diaphragms, related parts. 


springs,- 




6. Check whear seals and gaskets. 




7. Check wheel spindles for cracks and other defucts\ 




8.^ Inspect emergency-brake Hning and mechanism. 




9. Change transmission oil (or fluid if appHcable). ^ 




10. Change differenlial oil, 1 




IL Change steering'box oil. ' \-^^ 




12. Cheek starter and overhaul as needed, f 






13. Check generator/alternator aQ^^^rh] 






14. Check tharmostati, heaters, ^n^^^t^s 


|pr^^ 




15, Check cooling system and '"^^aifr'j?*^ 






16. Repair body damage and pain^^^^ 




17. Check air-operatad door controls and repair as 
needed. 




18.. Check windows, frames, and latches. 




19. Replace front door seals as needed r / 




20. Tighten all body and chassis bolts and screws. 




24. Check and lubricate speedometer and tachometer 
cables. 



22. Qieck headlamp adjustment, 



23, Check voltage regulator and charging rata. 



24. Inspect wiring and connections. 



25. Adjust valves and injectors. 



Tighten cylmder-head bolts. 




Ids; ch^ck for leaks. 



s needed; 



needed. 



ission for sniooth shifting and quiet 



hack differential for quiet operation. 



Inspect differential pinion for play. 



33, Inspect universal joints and flanges; ti^ten bolts. 



34. Check propeller-shaft canter bearing. 



35, Check radius rods; adjust as needed. 



36. Check all wheels for trueness. 



37. Check accuracy of pressure gages. 



38. 



39. 



40. 



Ser^ced by= 
Date 



Fig. III-6, Sample preventive maintenanGe record ("D" check) 



miieage or date when the next service is due. Such 
a double-check systeni is necessary to ensure that 
the required service for the veliicle will not be 
overlooked. " ^ 

If all the vehicles are stored at^ie same location 
where the normal service work is performed^ 
control of service operations is not too much of a 
problem. Once every three or four days, the service 



personnel can check the odometef reading in each 
vehicle against the "Next Service Due" sticker to 
confirm the mileage at which a servic^ will be 
coming due. If the vehicles are kept elsewhere^ tlus 
would be difficult. -v^ 

The records required for controlling and evalua- 
ting a preventive maintenance prograin will be 
explained in the next chapter. ; 
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Chapter IV 

Reeordkeepmg 



Basic Recprds 

A systematic method of recordkeeping is an 
essential part of every^. preventive maintenance 
prbpam, Recor(^ must roe kept carefully to meet 
legal requirements fof aecountability and also to 
evaluate the work beuig performed/ iRecords are 
also maintained for/sevSral purposes that' do not 
relate directly to the maintenance program=c6st 
control, for example. A preventive-maintenance 
record-keeping system should be tailored to meet 
the requirements of the individual transportation 
system^ but it should not be overly complex. Every 
record should be justified by the use made of it. 
No record should be kept that does "not contribute 
directly to the safety "and efficient management of 
the transportation system. 

The following basic types of records are neces- 
sary for conducting a systematic preventive- 
maintenance program: ^ 

L Vehida inventory list? 
2. Daily pretrip inspection checklist 



^^'--i/ '3. Vehicle condition ref 

* 4, Weekly vehicle inspection report form 

• SrPreventive maintenance schedule control 

\chart or control board ' ^ 

_ 6. VA^-:se3fvice checklist^ ^ . ' 
: i7. ''3'' ^rvice cHecklistr; 
^8. *"CJ"rseryice checklist 
9, "P'' service checklist . ' 
10., Vehicle service sticker indicating '*Next, 

Service Due" 
1 L Shop' repair work order 
12. Copies of all CHP inspection forms 

Vahicle Inventoiy> list 

Every fleet operator should maintain an up to 
date vehicle inventory list. Such an equipment list 
would normally iriclude the following headings for 
identifying each vehicle in the fleet: bus number^ 
make, models yegr, student capacity, and Ucense 
number. The format of the list may be expanded 
to include other items of information required by 
the operator. (See sample vehicle inventoiy Hstj 



Fig.IV^l.) 
VEHICLE INVENTORY LIST 




Fig. IV^1, Sample vehicle inventory fist 
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IMly Pretrip Inspection Oiecklist ' 0 * 

The Calilbrnia Admimstrative Code requires that . 
'each school bus or sohool pugil activity bus , 
;(SPAB) shall be inspected by the driver ^^ly, ' 
before use, to astertain that it is in safe condition^ ,- 
that it is equipped as required by all provisions of 
lavv, and that all equipment is in good: working 
condition. To ensure that all drivers understand 
how to complete the required daily vehicle inspec- 
tions, ^ sttfp'by-step checklist that covers every 
item in the checkout, procedure shbuld be j)re-^ 
pared. A. multipurpose. form may be developed to 
fit all the buses in the. fleet; or se^^eral different 
forJns^ may be used, each tailored. to fit a specific 
type of vehicle ^(for example, Type 1, Type II, or 
wheelchair Type) bus. , ' . 

^e daily bus inspection list is a sample multi- 
purpose form. (See Fig. IM.) Like all the other 
forms in this manual^ it may be in the^ form 
presented in this guide, or ft may be modified to fit 
individual needs. 

- ) 
Vehicle Condition Report 

If during a daily inspection^ weekly inspection, 
or at any other time a defect or malfunctioa is 
discovered in the vehicle, the driver must prepare a 

^ written report describing the problem in sufficient 
detair that it can be further inspected by a ^ 
mechanic; The report must be filed even if the 
driver is doubtful about the condition of a part or 
system. A sample VeWde Condition* Report -form 
is included in Chapter II :of this guide. (See Fig, ^ 

'11-20 After reviewiiig thp yeliicle Condition Re- 
port form and making the repairs needed to correct 
the deficiencies^ the mechanic should initial and 
date the form to indicate that^the work has been 
completed. The Vehicle Condition Report could be 
made out in dupHcate. One copy could be attached 
to a shop work order or filed^in a folder or binder 
that is kept fot the vehicle, Tlie other copy could 
be returned to the driver or left in |lie . vehicle so 
that the driver will know that the defects have 
been corrected. 

. The purpose of. a Vehicle Condition Report 
form is to establish a line of written communica- 

" tion between the driver and the person who is 
responsible for maintaining the vehicle. All such 
reports must be retained by the operator for at 
least one month, and they must, be kept readily 

: available for inspection by the California\Highway 

Patrol, ' 

. ■ j . ■ . . . 

. Weekiy Vehicle Inspectio^ Report Form 

The weekly vehicli inspection form Is designed 
to accomplish the following: 



1. to provide -a checklist for items to be 
^ included during the inspectipn 

2. To be used as el training guide for the penons 
conducting the inspection 

1 to be used by the Califbrrtia Highw^ Patrol = 
as an evaluation of the inspection being 
performed ' " . 

' It^ would be helpful when tlus form is designed 
to list items in the correct inspection order so as to 
save inspection time. 

Preventive Main t€hance Schedule 
(Control Chart or Control Board) 

Some positive method of scheduling should be 
used to ensure that preventive maintenance is being 
performed at regular intervals on every veWcle in 
the fleet. Use of a preventive maintenance schedule 
sheet or cphtrol chart is recommended. (See Fig. 
IIM in tKis guide,) The sample control chart in 
Fig. IIM has been set up on a mileage basis, but 
running-time intervals or service-due dates may be 
preferable for some operations. Some fieet oper- 
ator use a preventive maintenance control board 
to meet the scheduling requirement , 

Without some type of monitoring like that 
provided by a control chart or a control board, a 
preventive inaintenance system can easily dqteri^; 
orate to! the ppirit where it no longer accomplishes 
its purpose. Missed' maintenance checks can drag a 
system into ''crisis" maintenance, wliich cannot 
take the place of planned, programmed mainte- 
nance. 

A control chart, control board, or some other 
positive means of scheduHng the preventive mainte- 
nance should be available for inspect^ by 
officials of the California Higliway Patrol ^: 

"Alphabet^' aiecklists ' ^ 

■ Periodic preventive maintenance checks will be 
performed with greater consistency and will take 
less time if ''alphabet'' checklists like the samples 
in Chapter III of this guide are used. The com- 
pleted checklists for each vehicle should be kept in 
a folder for that vehicle, vyhere they will become 
part of^the vehicle service record. The checklists 
need not be filed if they are used only as a 
pYeventive maintenance guide, as described in 
Chapter IIL However, some type of record must be 
kept to show that the scheduled ''A/' ''B,'' "C," 
and '*D'' checks have been made, A cardfile system 
is oftciii used for this purpose. A sample preventive 
mainte^nce control card is shown in this chapter, 
(See Fig. IV-2,) The completed, signed,' arid dated 
checklists-or the equivalent information on a 
control card, if the control card , method is used- 
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Fig. iV^2. Sampla preventive mdintenanoa oontrol card 



^must be kept on File and made available for the 
inspection'of CHP officials. 

■*Next ^rvice Due" Sticker 

Maintaining an up-to-date ''Next Service Due" 
sticker in a prominent place in the driver's com- 
partnient is a suggested part of recordkeeping. The, 
me^anlc who performs the '^alphabet'' preventivel 
maintenance checks normally should change the\ 
sticker notation iipQiV completion of the "A' 
check. ^ 



Shop Repair Work Order ^ s 

Every operator is required to maintain complete 
and atjcurate records of all repair work performed 
on every school bus or school pupil activity bus 
subject to the operator's control. Whenever any 
repair work is performed on a bus, the mechanic 
performing the work should complete a shop repair 
work order^ which theu becbnies a part of the 
required repair history for the vehicle, Tlie work 
order is normally a multicopy form. (See Fig. IV-S, 
a sample work order.) Tlie harct copy is kept in a 
binder or folder as a permaneot record for the 
vehicle. The other copy or copies would normally 
be forwarded to the accounting office. 

Many other methods may be used to provide a 
record of the repair work performed on a vehicle. 
For exan^ple, some operators kqep a separate 
vehicle-repair log book lor each school bus in the 
fleet. Whatever method is used, the record of 
repairs made to a vehicle must include at least the 
vehicle number, or other positive identification; 
the date on which the repairs were made and by 



whom they were made;^ description of the work 
performed; and an itemized list of the parts used. 

Tlie written work order Is intended to provide a 
record of shop repairs made to the vehicle, sin^ it is 
therefore usually considered apart from tlie records 
normally kept for the^ preventive mair^enance 
program. However, a work order could be designed 
to serve both functions-repair and preventive 
maintenance. ^ 

Tlie shop repair records for edch vehicle should 
be kept for as long as the vehicle is in the 
operator's control, and they must be available to 
officials of the California Higliway Patrol. 

If service or repair for a vehicle is ^'farmed out," 
instead of being performed by the operator, the 
operator should supply the vendor with all appro- 
priate and necessary forms, such as service check- 
Hsts and shop-repair work orders. The vendor doing 
the work must complete the necessary forms and 
return them to the operator, who must file and 
retain them. . 



^lifomiPHigli^ay Patrol (CHP) Inspection Fornis 
Wlien a vehicle is first put into service 



tor 



transporting school pupils, an initial bus-inspection 
report (CHP form No: 294) must be completed by 
a safety specialist of the Motor Carrier Division of 
the California Higliway Patrol, A copy of this 
inithil report should be filed in. a jacket or binder as 
part of the permanent record for that vehicle. The 
CHP motor carrier inspectors are required to mike 
at least an annual safety inspection on each bus 
thereafter, A copy of each annual report (CHP 
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form No. 343 A) should also be . added to the 
permanent file for the vehicle, 

Acountability and Evaluation of Records 

Good recordkeeping and retrieval of records are 
just as important as the maintenance of the 
physical plant. If a needed record is difficult to 
find or if it cannot be' found at all ^ the record- 
keeping system has failed to perform its function, 
TTie main furiction of a record-keeping system is to 
provide for the efficient storage and retrieval of 
required information. One good method of keeping 
the required records is to make up an indjvidual 
folder or binder for each vehicle in the fleet and 
then to file all records relative to that yeliicle in m 
orderly manner in that individual folder. 

Officials of thi California Highway Patrol may 
inspect and evaluate the required records at any 
time during the year. 

California Highway Patrol (CHP) Motor 
Cartiet Safety Operation Program 

TTie main objective of the Motor Carrier Safety 
deration Program conducted by the CaUfojnia 
Highway Patrol is to prevent accidents involving 
buses and trucks because of mechanical defects 
and eKcessive driving hours. In this effort, the 
Califomia Hi^way^atroKpIaces emphasis on the' 
following: \ 

1 . Adequacy of carrier maintenance programs 

2, Vehicle equipment and condition 

3* Compliance with CHP regulations relating to 
drivers" logs and houi^ of service 
* 4. Maintenance of records and. drivers' vehicle- 
condition reports . 
5. Inspection of niotor-carrier t^rininals 

As a result of inspections by CHP motor-carrier 
safety specialists^ each carrier is given an A^ Bj C 
rating as follows: 

1. '*A " Carrier 

An A-rated carrier is one who is in compliance i 
at the annual inspection in all areas and who / 
can be expected to maintain a high level ofl 
compUance until the next annual inspection, J 

2. W" Carrier ! 
A .. B-rated carrier is one with minor defl- 
ciehcies but one whose overall compliance is 
within reaspnable bounds. ; 



3. 'V'' Carrier ' ' ; . = 

A C»rated carrier is one who gives evidence of 
Mddespread noncompHance with regulatory 
- requirements or disregard of regulatory 
requirernents.* , ^ 

Although any single extremely serious , 
factor could warrant assignment of a *'C" 
rating, normally this rating would be reserved 
for careers who give evidence of two or more 
of the mllowing: 

a. Serious vehicle or equipment violations of a ^ 
deUberate or iong-standing nature 

b. Numerous ''out^f-service'' conditions 

c. Vehicle maintenance records or drivers- 
vehicle-condition reports not maintained ^ 

d. Widespread equipment violations winch by 0 
their nature should have been detected and 
corrected under an acceptable inspection 
maintenance program 

e. Serious lack of compliance with hazardous^ 
materials requirements 

f. School Pupil Activity Busl operators: 

(1) Failure to use drivers' logs or time 
records 

(2) Failure to maintain current drivers' 
logs or time records 

(3) Failure to maintain on file for one year 
drivers' logs or time records ; 

(4) Excessive drivers" hours of service 

(5) Falsified drivers- lop ' 

(6) Many incorrectly prepared driversMo^ ^ 

(7) Evidence of refusal or inability to 
comply with requirements 

Summary 

Recbrdkeepirig is a very important part of any 
maintenance program j and jt serves many purposes 
besides meeting the legal requirements for inspec- 
tion and maintenance rrecords. Some degree of 
flexibility, may be^ necessary in developing the 
required record-keeping forms to nieet individual 
needs. The daily pretrip inspection list; the weekly 
vehicle inspection report; the daily vehicle condi- 
tion report; and the -A/' "B/' and ''D'' 
checklists should include, not orfly the basic items, 
but also afl special equipment in pr on a vehicle, 
Tlijs would include, ^ for example, special Ufts, 
ramps, wheelchair stations, and wheeichair tie- 
down "equipment. 
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ChapterV ^ ^■ 

Shop Facilities, Equipmerit, and Personnel 



This chapter contains information and sugges- 
tions ragarding the facilities^ equipmenfi arid per- 
sonnel needed for shop maintenance and repair of 
school buses. iThe school board or the "contract 
operator^ depending oh who owns the buses, must 
decide whetherlto own and operate a maintenance 
and repair facillW of whether to contract or let out 
the work to a commercial repair facihty. Infor- 
mation ^ven here should help the bus owner or 
Operator to make the best decision. For those who 
choose to set up and maintain their own shop, 
information is also given oh shop layout, basic 
equipment needed, and the selection and training 
of mechanics. 

. ■ ■ ^ _ _ ■■ . 

/ Operator Maintenance Vereus 
Contract Maintenance 

The size of the fleet and the total miles driven 
during the year will, to a large extent, determine 
the practicality of performirfg one's own mainte- 
nance. If the fleet is large, the capital expenditures 
vfor maintenance facilities, tools, and equipment 

: can .be spread over a' larger base,-'^ which would 

^ lower' the per-unit cost of overhead. In general, if 
-the^ fleet consists of fewer than ten buses, the 

f= operator should consider contracting or letting out ^ 
the. maintenance. A school district operating a 
small fleet might ^ve consideration to qontracting 
its school bus maintenance with another district 
that may ;already have ^adequate facilities. Oper- 
ators bf fleets of ten or more vehicles should find it 
advantageous to have their o>vn maintenance and^ 
repair facilities. The decision to perform the 
maintenance and repair work^ rather than contract- 
ing or letting it out, v/ill also be influenced 'by 
such factors^as the availabiUty and cost of labor 
(including costs for recruitment and training); the 
investment required for. an adequate parts inven- 

, lory; the expected workload and work flow; and 
tfie availability of a commercial shop thrft can pro- 

* vide quality work, on time, and at compe dtive cost. 
An operator who contracts or lets put repair 
work^shotild furnish the garage or service station 
with the correct repair orders and complete in- 
structions regarding the work to be done,^ Also, 

' becaus| the personnel of a commercial garage or 



service station may not know the laws and regula- 
tions relatins to school-bus mairitenalTC'e, the com- 
pleted wor^^iust be inspected by someone ,who ^ 
does know the laws and regulations to, ensure that 
the buses will be safely and correctly maintained. 
This responsibility for inspection remains with the 
fleet operator or owner. 

Size of the Maintenance Facility 

The size of the maintenance facility will vary as 
the .fleet size varies and as the maintenance 
functions expand to Ihclude mor^ detmled opera- 
tions. Space requirements also vary, but the general 
understanding is that 40 buses of the 79-passenger 
type can be parked on one acre if suitable access to 
the parking area Is available. Tlie amount of 
additionaHspace needed for a ^maintenance and 
r^pait facility will depend on the size of the fleet. 

Whenever a -specific mairi^^toce function in- 
creases sufflclently, the ogeratorAshould analyze 
costs to determine whetherjche investrnent in tools, 
equipment, and personnel^ecessary to perform the 
work is economically justified. In some instances, 
the best metho© may; be to coj|tract or let out 
certain kinds of v^brk, . ^ '/ ^ 

When analyzing the cost of having repairs 
performed at an outside shop, the operator or 
owner should include the expense of transporting 
the vehicle to and from the maintenance and repair . 
ftcillty as part of the total repair cost. Also, the 
knowledge, expertise, and reputation of a mainte- 
nance and repair facility should be carefully ' 
scrutinized before a decision is made to place work 
there, -^n important quastion to consider is, '*Will 
the mairitenance anfl repair faciUty stand behind its 
work?'' . . 



Scheduling the Work 

Correct scheduling of the. workload \% essential 
for maintaining a smooth operation in the mainte- 
nance and repair facility. If scheduling is neglected, 
peaks and valleys' Will develop," Resulting in slack 
periods * or unproductive periods. Uneven and 
irregular work flow is one of the most valid reasons - 
/or contracting maintenance and repair work. This 
might be the ease, especially regarding tire work. 
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Mtfny tire companipr will provide coriiplete Ure, 
[-■' service for all tires in the fleet-rnstallation, mainte- 
, " nance, and repair=on a contract basis. This solves a 
work-flow problem for the operator, aitd it also 
eliminates' the risk of injury to. shop personnel in 
mounting and demounting tires, , - 

If a school bus or school pupil activity^bus is in 
use every day, maintenance work on the vehicle 
= must be done during the hours when it is not being 
used to' transport students. This coul0 leave only 
^"'^^TTi two to four hours per day to accomplish the- 
necessary maintenance work without adopting a 
maintenance, schedule that involves ■ after-school 
hours. ^ 

Quality Control 

Quality of repairs must not be sacrificed for 
speed. If not eriough time, is available for per- 
forming maintenance work during the dayf then 
consideration must, be given to having spare buses 
in the fleet or to performing the hiaintenance 
during after-school hours, such as in the evenings, 
or on weekends* : 
1 Whether the maintenance and repair work;on a 
school bus is done in the fleet operator's own 
-^'maintenance and repair facility or is contracted to 
a commercial facility, the work must be of higli 
quality. This is essential for the safety of the bus 
and its ' occupants. In addition, quality work 
provides an economic advantage:' poorly done 
repairs^nust be redone, which drives up> costs. Fdr 
example, an incomplete or ineffective enpne over- 
haul ^uld probably have to be redone a few 
montiis later on a premature schedule. The oper- 
ator would find it less expensive iii th©: long run to 
pay more for a higher quality^ more thorougli job. 

A poorly done repair job could be the direct 
cause of an accident; however, if a poor repair job 
is not the direct cause of an accident, it could lead 
to a road breakdown, destroying the reliability that 
is of prime importance in a school-bus system. 
Road breakdowns and emergency repairs are costly 
arid inefficient, and they Qfeate a poor public 
■ image. More importantly, they create a iiazardous 
^ condition, since a stalled, bus with its load of 
students becomes a traffic hazard. Such a hazard or 
distraction in the normal traffic flow is often the 
cause.of an aq^dent. 

Tools, Equlpni^nt, and Parts 

Tools, equipment, and parts inventory represent 
a substantial investment for a school-bus^ 'fleet 
operator' or ov^er. Tool ipurchases should be 
guided by careful consideration of how often the 
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tools are to be used and what their normal life span 
is to be. Some tools' are usually supplied by the 
rhechanic, and others are usually supplied by the 
..^ fleet maintenance and repair facility. However^ this 
' division of responsibility for^ providing tools will 
' vary from fleet to fleet, and it will depend to some 
extent on the level of maintenance to be 
performed, 

Mpst equipment purchpes should be amortized. 
Tliat is, they should be depreciafed over a number 
. of years so that their total cost is spread out during 
their normal life span. 

. The parts inventory should be kept at a mini- 
mum. Consideration should be given to having the^^ 
parts supplier, rather than the maintenance depart- 
ment, stock m^any of the parts being used. Hqw- 
ever, fast-moving parts and parts that are difficult 
to obtain ^should be kept in stock to reduce the 
^number of trips to the parts supplier^ Tlie parts 
inventory should ,be reviewed periodically and 
adjusted to reflect changing needs. VlTien equip- 

^ ment changes are made, the parts inventory should 
be analyzed to determine whetlier some of the 

. stock has become obsolete. Parts that have been 
^ put into inventory and that are subsequently found 

r to be unnecessary should be returned for credit as 
soon as possible, even thougli the supplier may 
assess a 10-percent handling charge. This way, the 
parts inventory will ' remain current, and money 
willnot be tied up needlessly, ' . 

Overhead Costs . " 

In comparing the total cost of repairs or 
maintenance done at one's own facility with the 
cost of similar work done at an outside repair 
facility, the fleet operator should not neglect 
develop and use an accurate overhead figure. Items 
such ^ as s.upervision (direct and indirect), rent', 
^xes, and utilities must be analyzed and prorated 
on some systematic basis to obtain a realistic 
overhead figure. The services of a cost. accountant 
can be helpful in arriving at an accurate overhead 
figure for an operation. . . \ ' 

School bus maintenance costs should include 
expenditures for all bus supplies, - repairs, and 
routing service: including inspections, except those 
costs tiiat arise directly from an accident. Accident 
costs should be recorded separately so as not to 
distort the true cost of maintenance in the fleet, 

Buildinp and Fixtures ' ^ 

Maintenance and i^ftair buildings-either owned 
or rented-are desirableCfor the storage, service, and 
repair of school buses and for protecting the 
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vehicles against the elements and against acts of 
vandalism and thievery, ^le buildinp should if 
. possible be centrally located, making inspection of 
the buses and supervision of the buildings easier. 

Hie efficiency of a service faciltiy will be 
enhanced by keeping the building clean, correctly 
heated, and well lighted; Windows should be 
washed often^ and light bulbs sHould be replaced as 
they burn out. Building fixtures, such as door 
closers, should be kept in operating condition. If 
every part of the facility is mat, clean, and in good 
working order, the same conditions are more likely 
to prevail in the buses. Greases and lubricants 
should be kept in protected, labeled containers to 
prevent their misuse or contamination; and they 
siiould be readily available for use by the 
mechanics. 

Availability of Labor 

Another factor that must be considered in 
^ setting up a maintenance and repair facility is the 
availability of labor, both skilled and unskilled. Are 
enou^ mechanics available in the area, and what 
are the prevailing wage rates? Are any trade or 
vocational schools located in the area to serve as a 
source of mechanics? 

^ Tlie depee of specialization required for the 
mechanic will depend on the level of maintenance 
in the facility. If the main tasks in the program are 
to be such routine maintenance tasks as lube work, 
oil changes, tune-ups, replacement of tires, belts, 
and lamps, brake adjustment,, exhaust-system, re- 
pair, minor body work, and general upkeep of the 
school bus interior, a good general mechanic will 
be the most valuable person to employ. However, 
If ^the maintenance program also includes skilled 
rebuilding and repair, such as the repair of alter- 
nators . or carburetors, engine rebuilding, major 
body work, and cooiplete electrical or air-brake 
system repair, specialists in these trade areas must 
be trained br liired. The speciaUzed training and 
equipment required for such work as ejectrical 
repairs may not be justified in a small fleet; 
* however, as the number of veliicles in a fleet 
increases and the work attains sufficient volume, 
the investment in training, tools, and equipment 
will be economically sound. , 

Shop Layout and Basic Equipment 

If the operation warrants setting up a mainte- 
nance and repair facility, the shop layout and 
equipment should include at least the following: 

1, Tire-work area 

2. Machine-shop area 
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3. Lubrication and preventive-maintenance 
area 

4. Working stalls and work counters 

5. Parts room 

6. Bulky-parts storage " 

7. Wash rack - 

8. Discard area 

9. Fuel storage area 
10. Oil storage 

1 1 / Driver and mechanic rest area '/ ' 

1 2, Toilet and washroom faciUties 

13. Office 

These Usted items are the basic requirements for 
starting up a shop faciUty. The list may be; 
expanded in accordance with the amount and type" 
of work that will be performed. 

Tire Work Area f 

An area for tire wdrk should always be included 
in the plans for a maintenance and repair facility. 
Tile tire area need ^not be large or extensively 
equipped if the tire work is contracted or let out, 
as is often done in small fleets. However, certain 
minimum facilities for tire service will be needed in 
any repair facility. . An adequate supply of regu- 
lated compressed air will be needed to operate 
impact wrenches and other pneumatic tools. If the 
fleet includes a full range of tire and wheel sizes, 
large and small impact wrenches will be needed, 
each adjusted to apply the cori^ect torque to the 
lug^ nuts to prevent distorting the brake drums* 
Sockets for large lug nuts should be heavy-duty 
types. 

If tire repair and replacement are to be done in 
the shop, some type of tire remover (air operated 
or electrically operated) will be needed. Tire 
inflation gauges and a tread-depth gauge will be 
required. (Tire pressures and tread depth must be 
recorded during preventive maintenance checks, so 
that tire wear can be monitored and tire needs^an 
be projected.) Other basic tools and materials 
needed for tire servicing include a wire brush for ' 
cleaning wheels; blocks and jacks (heavy duty for 
large wheels); a supply of flaps, tubes, and valve 
cores; and soapy lubricant to ease tire installation. 
A tire spreader may be required for inspecting 
tire-casing interiors, especially for large tires. 

In small fleets, liiring a full-time tire marker may 
not be justified. In such a case^ the tire work 
should be contracted or let out on bid, to the 
operator*s specifications, on an annual basis. The 
outside contract couid include the supplying of 
new md recapped tires as well as performing tire 
service; An operator who chooses to contract or let 
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out tire work, or any other maintenance work, 
must rnaintain strict control over all outside 
maintenance items. The responsibility for quality 
maintenance remains v :li the operator. 

Tire storage in the lop area should be limited 
to one or two tires ot gach size for immediate use. 
Bulk storage should be provided for in the ware- 
house or in some other suitable storage area. 

Machine-shop Area 

Most service facilities include a general machine- 
shop area. The best use will be made of this area if 
it is conveniently located and contains the neces- 
sary equipment. The selection of tools and equip- 
^ menc for this area normally includes cutting 
torches, welders, a welding table, a bearing. press, a 
punch machine for brake repair, a drill press, a 
grinder, and a small lathe. An adequate number of 
electrical outlets of correct voltage and current 
ratings must be provided in the shop area. 

Because welding and cutting are commonly done 
in the macliine shop, the macliine-shop area should 
be located away from places where nammable 
materials are kept. Often, the machine-shop area 
and the tire^work areH can be in the same stall. 

Lubricotion and Prevantive Maintenance Area 

Safety checks, lubrication, and other preventive 
maintenance activities make up a large part of the 
services performed in a maintenance and repair 
shop. Most work of this type is best done with the 
veliicle up on a hoist. Having a mechanic use a 
creeper to perform under-chassis inspection and 
maintenance work is no longer done. 

The lubrication and inspection work area should 
be set up so that the mechanic, does not have to 
make any unnecessary steps and so that the neces- 
sary^^ tools will be readily available. This can be 
accomplished by providing overhead reels for the 
hoses and cables that furnish grease, oil, water, air, 
lightSj and electric power. A workbench with a parts 
washer should be provided in the lubrication area. 
Tile wotkbench shelves and drawers should contain 
spare topis, blocks, paint, and numerous miscel- 
laneous items. Bulk lubricants should be stored in a 
suitable area outside the shop. Transfer of lubri- 
cant is made easier and housekeeping is improved if 
lubricant driims are equipped with pumps. 

If the shop has three bays, consideration should 
be given to locating the hoist in tin center bay. 
Tliis location of the hoist will provide access to 
each side of the school bus for removal of wheels, 
axles, and heavier components such as the engine, 
which may require a fork lift for removal. 



Work Stalls and Work Counters 

If the operation can justify having a mainte- 
nance and repair facility, the number of school 
buses in the fleet will determine how extensive 
each service area must be. At least two working 
stalls will be needed for a fleet of ten or more 
vehicles. Work counters located at the end of each 
stall we of great assistance to the mechanic in 
performing their daily jobs, and the storage space 
under the counters will encourage good house- 
keeping habits. 

Parts Room 

Every maintenance and repair facility for main- 
taining a fleet of school buses must have an area 
for parts and supplies. The parts room should be 
planned and laid out so that a systematic method 
of parts storage can be used. Parts will be easy to, 
find if they are stored in a systematic and orderly 
way. Such storage not only speeds the repair work 
but also simplifies the task of taking parts inven- 
tory. An inventory-control system, such as a card 
file, should be set up, and a supply book listing all 
parts should be maintained for ready reference. 
Tile card file and the supply book should be kept 
current. 

Tile fdllowing points should be considered in 
determining the quantities of parts and supplies to 
be kept on hand: 

1 . Ability of vendors to supply parts on demand 

2. Geographic location of the maintenance and 
repair shop (nearness to vendors) 

3. Number of spare school buses in the fleet 

4. Amount of capital outlay available for parts 

5. Cost advantage of large purchases of fast- 
moving parts, such as tires and batteries 

6. Amount of inventory control desired 

Control of the parts inventory is essential, and a 
decision must be made regarding the amount of 
money that will be spent for inventory control. 
Obviously, a parts room that contains only a few 
thousand dollars worth of parts does not warrant a 
full=time parts employee. A continuous review of 
the parts system should help to determine the need 
for a full-time or part-time employee. 

The availability of parts has a direct bearing on 
the number of spare buses that will be needed in a 
fleet. If parts are readily available from a nearby 
vendor or from the fleet operator's supply room, 
repair jobs can be accomplished without delay; and 
downtime for the vehicles will therefore be 
reduced. 
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Bull^ Parts Storage " 

'A need exists in all maintenance and repair 
facilities for the- storage of bulky items, such as tail 
pipes, mufflere, air-system parts, and extra seats. 
Provision should be made iii the shop area or 
, warehouse for correct storage and control of these 
items. 

Wash Rack 

Cleanliness of the vehicles in a fleet is important 
not only to present a good appearance but also to ^ 
niaintain visibility for the driver and the passen- 
gers, to preserve the legibility of vehicle markings 
and the function of lights and reflcGtors, and to 
facilitate inspections. 

Provision should be made for washing the 
, vehicles on a regularly scheduled basis. The capital 
investment will be low if the vehicles are washed 
by hand. However, washing a 35-foot bus by hand 
takes about 30 minutes, so the annual labor cost 
for hand-washing a large fleet can be significant. 
Depending on a number of factors, a washing 
machine for cleaning school buses might be feasi- 
ble. Tile number of buses in the tleet and the 
number of years the washing machine will be 
operational are important factors in making the 
decision to purchase a washer. The public relations 
value of a clean fleet is also an important consider- 
ation. 

A wash rack with a hoist will probably be one of 
the most often used facilities in the shop. A steam 
cleaner or chemical wash can be incorporated in 
the wash-rack area t^or cleaning engines, under- 
carriages, and other large parts. All parts of the 
vehicle must be cleaned so that oil leaks and other 
problems can be seen readily during visual inspect 
tions. 

Discard Area 

One or more wooden bins, constructed so they 
can be moved by a fork lift, should be provided in 
the shop to encourage good housekeeping. The 
discarded materials collected in the bins may be 
sold to scrap dealers. 

Discarded parts and junk should not be allowed 
to accumulate in the shop. Such an accumuUition 
retlects on the housi?keeping of the facility, creates 
a fire hazard, interferes with the work Tlow. and 
creates a potential source of injury to the shop 
personneh 

Fuel Storage Area * 

The tanks in the fuel storage area should be large 
enough to provide the advantages of large fuef 



drops and the price breaks that usually accompany 
them. However, diesel fuel should not be kept in 
storage tanks for long periods of time, because 
prolonged storage has an adverse effect on diesel 
fueh 

Items to be considered in planning a fueling area 
are ease of access to the pumps; ability to fuel 
more than one vehicle at a time; speed of the 
pumps; . provision for oil, water, air, cleaning 
materials, and a trash i^eceptacle; and correct 
lighting if the area is to be used at night, A 
concrete pad makes the best type of parking 
surface for fueling purposes. Other types of road 
materiarare deteriorated by fuel spillage. 

Some type of control should be adopted for 
accountability of the fuel supply-^for example, an 
assi^ed-key system, a ticket-punching system^ or a 
fuel log. 

Oil Storage ^ 

If the size of the school bus fleet warrants this, 
large tanks should be installed for engine-oil 
storage, since a considerable saving can be made by 
purchasing oil in large quantities. However, oper- 
ators of small fleets may have to buy oil by the 
barrels but they can offset this price disadvantage 
to some extent by purchasing a year's supply of oil 
at a time on a compedtive-bid basis. 

Used oil can be resold, especially in large 
quantities. It should be stored in a tank large 
enough to make the quantity worthwhile to the 
used-oil buyer. 

Driver and Mechanic Rest Area 

A rest area for lunch and other break periods 
should be provided for bus drivers and the mainte- 
nance personnel. The rest area shoidd be furnished 
with an adequate number of tables, chairs, and 
lockers, and it should not be located within the 
maintenance and repair area,^ To save the drivers 
from injury and prevent distraction of the niechan-,"^^- 
ics, drivers should not be allowed iif the mainte^^f . 



nance and repair area. 

Selection and Training of Meclianiai 

When a mechanic is selected for the maintenance 
and repair area, careful consideration should be 
given to the level of work the mechanic will be 
required to perform, A journeylevel mechanic can 
be expected to perform, with myiimum. super- 
vision, all the general tasks required in a mainte- 
nance and repair facility. However, specialized 
repairs may require a mechanic 'with specialized 
training. -A common mistake made by some super- 
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visors is to place a mechanic with limited experi- 
ence on a job that 1^ beyond the mechanic's 
capabilities, Also, a mechanic should not be hired 
until an appropriate place has been provided for 
the mechanic to work. A stall or other Suitable, 
work space should always be available for every 
mechanic. 

Number of Michanics Required 

In most fleets that have ten or more school 
buses, at least one full-time mechanic will be 
required. In general, one jbumeylevel mechanic can , 
adequately maintain up to 15 large schoor buses 
that are running normal mileage. Smaller equip- 
ment (24-passenger to 66-passenger buses) can 
usually be maJntained with a ratio of one mechanic 
to 20 \uses. Small, van-type vehicles that are 
running normal mileage can usually be maintained 
with a ratio of one mechanic to 25 vehicles. 
Increases in mileage will proportionately increase 
the requirement for mechanics. 

As the school bus fleet size increases, the need 
will increase for such additional personnel as 
helpers, tire servicers, parts persons, bus washers, 
utility personnel, and maintenance supervisors, 

Insetvice Training of Mechanics 

Althou^ mechanics new to the organization 
may be experienced journeylevel mechanics, they 
are not likely t® be familiar with the laws and 
regulations relating to the inspection and mainte- 
nance of vehicles used for pupil transportation. 
Also, they may be unfamiliar with the specific 
mechanical features of the irises. Therefore, ajl 
mechanics hired for the maintenance and repair 
faciftty must have training in the special field of 
school bus maintenance. Tliis training will enable 
the mechanics to undertake new responsibility and 
expand their experience. 

Training to iWcrease the efficiency of the mainte- 
nance and repair staff may be accomplished in 
several ways. Schools operated by the equipment 
manufacturers are one training resource, and adult- 
education classes are another. AlsQ, the fleet 
operator must participate in training by holding 
inservice training classes. Inservice training is often 
neglected, but the operator who makes a con- 
scientious effort to provide such training will be 
rewarded with fewer breakdowns, better-maintained 
equipment, and lower costs. 

Maintenance supervisors usually have^higli 
mechanlcal.ability, but they may require pining 
in management techniques. The operator should 



therefore include supervisors in the inservice* train- 
ing program. ^ 

Service Truck / ^ 

Fleets operating ten or more buses may find 
having a service truck very helpful, A light panel 
truck, equipped with hand tools, small parts, and 
supplies may be most useful. Mechanics may use 
such a truck in making emergency repairs to buses 
that have broken down on the road. 

Since most school buses do not carry spare tires, 
tire trouble enroute is a common type of problem 
that can be solved with the service truck. The 
service truck can also be^ used to obtain parts and 
supplies from local vendors. In some areas of the 
state ^where county school systems are widely 
dispersed, school bus fleet operators may find 
advantageous having a complete service shop on 
wheels. This will allow the mechanic to go with all 
of his or her tools, parts, and supplies to the various 
locations where buses are garaged. In more com- 
pact areas the preferred method is to bring the bus 
to the maintenance and repair facility for attention 
rather than have the mechanic spend time traveling 
to the bus. 

Normally, wreckers or tow trucks are not 
reqommended as necessary equipment in a school 
buJ\ fleet. Because they are needed only on rare 
occa^/ons, tow trucks or wreckers are usually more 
economical to rent than to own. In most Instances 
where a damaged or malfunctioning bus cannot be 
driven back to the repair facility, a mechanic using 
the service truck can restore the vehicle to operat- 
ing condition in a relatively short time. Also, if a 
vehicle should become stuck in the mud or snow, 
another bus driven by a mechanic may be used for 
towing; but this should be considered only as an 
emergency procedure. Drivers should not try on 
their own initiative to extricate another bus with- 
out authority from the fleet-maintenance super- 
intendent. 

Useful Publications 

TTie most complete publication available as an 
aid to the school bus repaic and maintenance 
program is the chassis manufacturer's maintenance 
and inspection manual. The body manufacturer 
also will have available a complete manual on body 
components, maintenance, and inspection. These 
manuals are available free, or at moderate cost, 
from the manufacturers tlirough their distributors. 

Several other publications that can be valuable 
aids in a school bus maintenance program are listed 
in the Selected References section of this guide. 
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Selected References 



Laws and Regulations 

1. California Administrative Code, Title 13^ Motor Vehicles, which contains 
' Subchapter 6J of Chapter 2, Motor Carrier Safety, may be purchased from 

the State of California, Documents Section, P.O. Box 20191, Sacramento, 
CA 95820. ' s.. 

2. The California School Bus Driver and Carrier Handbook will be available 
from any field office of the California Hi^iway Patrol after Septenlber, 
1978, 

3. State of California Vehicle Code (current edition). For sale at all offices of 
the Department of Motor Vehicles. 

4. Vehicle Equipment Inspection Guide (HPG. 83,2). Available from the 
CaUfornia Highway Patrol, Office Services Section, P.O. Box 898, 
Sacramento, CA 95804. 

Periodicali 

1. Commercial Car Journal, Published by Chilton Co,, Chestnut and 56th St,, 
Philadelphia, Pa. . 

2. Fleet Owner^ Published by McGraw-Hill Publishing Co., 330 West 42nd St., 
New York, N.Y. 

3. School Bus Fleet, Published by Bobit Publishing Co., 1155 Waukegan Rd., 
Glen view, 111. 

Reports ' 

1, National Minimum Standards for SchooLBuses, National Commission on 
Safety Education, 1201 Sixteenth Si NW, Washington, D.C. 

2. National School Bus Report, National School Transportation Association, 
P.O. Box 324, Fairfax, Va. 
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Publications A/ailable from the Department of Education 

Sch(Jol Bus and School Pupil Activity Bus Inspection and Maintenance Guide is one of 
approximately 400 publications which are available from the California State Department of 
Education Publications of interest to the users of this document are the following: 

- - ■■ : .... ^ - _ 

Administration of Public School Transportation ( 1 972) S LIS 

' .Administration of the School District Budget (1975) ^ndudes I977supplemem) 1 .75 



Administration of the School District Risk Manafement Program (1977) 2.50 

Attendance and Enrollment Accounting in California Public Schools (1977) 2,80 

Bicycle Rules of the Road in California (1977) ' 1^50 

Curifornia Guide to Traffic Safety Education (1976) 3 JO 

California Public Schools Selected Statistics, 1976-77 (1^78) .65 

California School Accounting M^ual (1976) (includes 1977 amendments) 1.65 . 

California Teachers Salaries and Salary Schedules, 1977^78 (1978) 10.00 ■ ^ 

Current Trends in Costs for School Districts (1977) ^ , .65 

District Paid Insurance Programs in California School Districts, 1977^78 (1978) 2.50 

Liability Insurance in Cahfornia Public Schools (1978) 2.00 

Manual para Conductores de Vehiculos para Trabajadorcs A|ncolas (1977) ,65 

Manual of First Aid Practices for School Bus Drivers (1972) ^ .90 

Site Management (1977) . L50 = 

Work Permit Handbook for California Public Schools (1976) L50 ' ^ 



Note: The list prices include charges for mailing and handling. Purchasers in California 
should add sales tax. Checks should be made payable to the California State Department of 
Education, Only purchase orders from government agencies in California will be accepted 
without a remittance; special agency invoices or voucher forms received without a 
remittance will not be accepted. All sales are final ^ 

Orders for publications should be sent to: 

Publications Sales 

CaUfornia State Department of Education 
P.O. Box 271 
Sacramento, CA 95802 

Persons wanting to purchase Departn^ent of Education publications in person in 
Sacramento may do so at the cashier's window, mezzanine, Downtown Plaza Building, 515 
L Street, weekdays between 7:30 a,m. and 4:45 p.m. (Public parking is available beneath 
the building.) 

Telephone inquiries should be made to 916^445=1260 or 916^445^3497. 
A complete list of pubhcations available from the Department may be obtained by 
writing to the address listed above. 
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